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LETTER  OF  TRANS\[rn  AL. 

November  1.  Ifl22. 

To  His  Excellency,  the  IIox.  W:m.  D.  Stephens, 

Governor  of  the  State  of  California, 

Sacramento,  California . 
Sir: 

I  have  the  honor  to  transmit  herewith  Bulletin  91  of  the  State  Alining 
Bureau  upon  the  minerals  of  California. 

This  bulletin  records  our  knowledge  of  California  minerals  to  date, 
and  is  a  revision  of  a  similar  bulletin.  No.  67.  issued  in  1914.  The 

edition  of  Bulletin  No.  67  was  soon  exhausted,  and  there  has  been  a 
continual  demand  for  this  work. 

The  author,  Arthur  S.  Eakle.  Ph.  D.,  Professor  of  ̂ lineralogy.  of 

the  University  of  California,  has  performed  a  particular  service  in  co- 

operating with  the  State  ̂ Mining  Bureau  in  making  possible  this  addi- 
tion to  our  records. 

Respectfully  submitted. 
Fletcher  Hamilton, 

State  Mineralogist, 
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INTRODUCTION. 

The  first  list  of  California  minerals  was  published  by  W.  1\  Blake  in 

1866,  and  it  comprised  about  seventy-five  mineral  .speeies.  At  that 

early  time  California  was  a  new  and  largely  unexplored  field,  and  only 

a  few  scattered  localities  were  known  for  mineral  specimens;  conse- 

quently, the  list  was  short  and  not  at  all  representative. 

The  second  list  appeared  in  1884  as  a  part  of  the  Fourth  Annual 

Report  of  the  State  Mining  Bureau,  by  Henry  G.  Hanks,  who  was  then 

State  ̂ lineralogist.  This  list  included  double  the  number  of  previously 

known  minerals,  and  gave  detailed  descriptions  of  some  of  the  loeali- 

ties,  and  much  instructive  matter  relating  to  minerals  of  economic  value. 

The  third  list  was  issued  in  1914  as  Bulletin  67  of  the  California 

State  Mining  Bureau.  In  the  thirty  years  which  elapsed  since  the 

appearance  of  the  second  list,  our  knowledge  of  the  geology  and  min- 

eralogy of  the  State  became  vastly  increased.  The  ore  deposits  of 

many  of  the  counties,  the  gem  and  borate  deposits  of  the  southern 

counties,  and  the  petrography  of  many  districts,  had  been  investigated 

and  described,  so  that  the  third  list  contained  more  than  double  the 

number  of  definite  mineral  species  given  by  Hanks,  besides  many  sub- 
species and  varieties. 

This  fourth  list  is  an  enlarged  edition  of  the  third  list.  Many  addi- 
tional species  are  included  and  the  localities  in  which  some  of  the  more 

common  economic  minerals  occur,  have  been  greatly  multiplied.  The 

desire  has  been  to  make  the  list  as  complete  as  possible  of  the  known 

minerals,  and  w^here  they  occur,  but  the  list  of  localities  where  the 
same  mineral  might  be  found  is  necessarily  incomplete.  Many  minerals 

are  so  commonly  distributed  throughout  the  State,  in  small  bodies  or 

pockets  of  metallic  minerals  and  as  rock-forming  minerals,  that  it  would 
be  impossible  to  cite  all  of  their  occurrences.  In  such  a  vast  area  as 

California,  localities  may  be  known  to  local  collectors  where  excellent 

specimens  may  occur,  unknown  to  the  author,  and  they  could  materially 

assist  in  the  preparation  of  a  future  and  more  comprehensive  list, 

if  they  would  kindly  notify  the  author  of  such  occurrences.  Some 

mineral  species  maj^  be  known  to  occur  in  the  State  which  have  not  been 
mentioned  in  this  work,  but  it  is  believed  that  they  will  be  very  few 
in  number. 

So  many  minerals  and  localities  are  included  in  the  list,  that  geolog- 
ical and  petrographical  descriptions  in  detail,  have  had  to  be  omitted, 

and  reference  must  be  made  to  the  bibliographj^  at  the  end  of  the  work 
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uiulci-  llic  .lullior's  iiaiiic  and  iiinnhcr.  'I'liis  hihlio^raphy  iiicliuh's,  witii 
few  exceptions,  only  those  articles  which  bear  directly  on  the  minerals 

of  the  State,  omitting  the  great  amount  of  literature  of  a  general 
nature  on  Die  geology  and  mining  industry  of  the  State. 

The  various  kinds  of  minerals  have  been  grouped  under  a  chemical 
classification  in  order  to  be  more  instructive  and  show  better  the  rela- 

tions of  the  various  s[)ecies  and  varieties.  The  crystal  forms  have  been 

cited  and  the  chemical  analysis  given,  to  show  wliat  has  been  done  in 
these  two  lines  of  work  on  California  minerals. 

In  addition,  tlie  indices  of  refraction  and  the  characteristic  blowpipe 

and  chemical  tests  for  the  minerals  are  given  in  order  to  make  the  list 
more  useful  in  the  detection  of  the  minerals. 

The  author  is  indebted  to  Edgar  Woodcock,  formerly  of  the  State 
Mining  Bureau.  Walter  W.  Bradley  of  the  State  Mining  Bureau, 

M.  Vonsen  of  Petaluma,  John  Melhase  of  the  Southern  Pacific 
Railroad,  W.  F.  Foshag  of  the  U.  S.  National  Museum,  and  Gordon  Surr 

of  Porterville,  for  much  useful  data  concerning  mineral  localities.  The 

excellent  bulletin  by  Dr.  Larsen  on  the  ''Microscopic  Determination  of 
the  Non-opaque  IMinerals ' '  has  been  used  for  the  optical  data. 

New"  minerals  and  important  localities  for  known  minerals  are  con- 
stantly being  discovered  as  California  becomes  more  settled  and  pros- 

pected, and  this  list  must  be  considered  more  as  a  check-list  to  form  a 
basis  for  continual  additions. 



CUArTER   I. 

NATIVE    ELEMENTS. 

yon-mctals. Metals. 
Diamond. Gold. Platinum. 

Graphite. Gold  amalgam. Iridium. 

Sulphur. Bismuth 

gold. 

Platinii-idlum 
Electrum. Palladium. 

Silver. Iridosminc. 

Scmi-mctals. Copper. Osmium. 
Antimony. Mercury. Rhodium. 
Arsenic. Lead. Ruthenium. 
Bismuth. Tin. Iron. 
Tellurium. Zinc. Awaruite. 

NON-METALS. 
1.     DIAMOND. 

Native  carbon,  C. 

Isometric.  Octahedrons  and  hexoctahedrons  common.  Crystal  faces 
often  curved.  Perfect  octahedral  cleavage.  Brittle.  Yellow  and  colorless 
crystals  common.  Red,  orange,  green,  blue,  brown  and  black  are  rarer 
shades.     H  =  10 ;  G  =  3.5. 

Refractive  index:  /j=  2.419. 

Infusible  and  not  acted  on  by  acids. 
The  extreme  hardness  and  brilliant  adamantine  luster  serve  to  distinguish 

diamond  from  quartz  and  other  glassy  minerals. 

Bort  is  a  hard  rounded  form  without  distinct  cleavage,  unsuitable  for  gems. 
Carbonado  is  a  hard  black  variety  without  cleavage. 

Diamonds  were  foirnd  in  California  soon  after  placer  mining  began. 

As  early  as  1849,  Lyman ^^''^  reported  seeing  a  pale  j^ellow  crystal 
about  the  size  of  a  small  pea.  which  came  from  one  of  the  placers.  A 

few  3^ears  later  they  were  observed  in  the  gold  gravels  at  Cherokee, 
Butte  County,  and  this  locality,  became  the  most  noted  one  in  the  State 
for  the  number  found. 

Placer  deposits  elsewhere  have  also  yielded  them  from  time  to  time, 
so  their  occurrence  has  not  been  limited  to  any  one  field.  No  record 
has  been  kept  of  the  total  number  found,  but  it  is  probably  between 
four  and  five  hundred.  Since  all  of  them  have  been  chance  finds,  there 
can  be  no  doubt  that  many  more  have  been  overlooked  or  destroyed. 
A  few  of  the  stones  found  are  over  two  carats  in  weight  and  of  good 

quality,  but  the  majority  are  small  and  mostly  ''off  color,"  usually 
with  a  pale  yellow  tinge.  Most  of  these  diamonds  now  in  the  possession 
of  different  individuals  were  found  during  the  days  when  placer  mining 
and  hydraulicking  were  at  their  height,  and  since  that  time  diamond 
finds  have  been  rare. 
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The  mode  ot'  ori«;in  and  sources  of  the  diamond  arc  as  yet  unknown. 
They  have  only  been  found  in  placer  gravels  and  in  "black  sands"  and 
concentrates  of  placer  mines.  Presumably  their  origin  has  been  in  the 

basic  igneous  rocks  from  which  the  serpentines  of  the  gold  regions 

have  been  derived,  and  continued  search  may  yet  reveal  them  in  situ. 

The  discovery  near  Oroville  of  an  apparent  pipe  of  serpentinized  rock 

bearing  a  resemblance  to  tlie  diamond  pipes  of  South  Africa  has  led  to 

some  active  operations  on  the  part  of  the  United  States  Diamond  Min- 

ing Company,  and  a  shaft  has  been  sunk,  which  has  not  proved  success- 
ful. The  rock  is  a  hard  eclogite  differing  in  its  character  from  the 

kimberlite  of  South  Africa.  Hanks^^^  gives  an  interesting  account 
of  the  diamonds  found  during  the  early  days  of  gold  mining,  and 

Turner ^^^  and  Storms^^^  contribute  short  articles  on  California  dia- 
monds. 

Amador  County:  A  few  small  stones  have  been  picked  up  near  the 

towns  of  Volcano,  Oleta  and  Fiddleto^vn. 

Butte  County:  In  1853  it  was  observed  that  diamonds  occurred  in 

the  gravels  at  Cherokee  Flat,  about  nine  miles  north  of  Oroville.  More 

than  three  hundred  good  diamonds  have  been  obtained  from  the  placers 
in  this  district  and  it  leads  all  other  districts  in  the  State.  It  seems 

quite  probable  that  the  source  of  these  diamonds  is  not  far  from  this 

vicinity.  Silliman^'^)^^)  gave  the  contents  of  the  black  sands  at  Chero- 
kee as  platinum,  iridium,  iridosmine,  gold,  pyrite,  chromite,  magnetite, 

limonite,  diamonds,  quartz,  rutile,  almandite  garnet,  topaz,  zircon  and 

epidote.  Some  have  also  been  found  in  the  placers  at  Thompson  Flat, 
two  miles  north  of  Oroville. 

El  Dorado  County:  A  diamond  weighing  1|  carats  was  found  at 

Forest  Hill.  About  sixty  have  been  found  near  Placerville,  namely,  on 

Webber  Creek,  in  White  Rock  canyon  and  at  Smith's  Flat. 
Fresno  County:  Small  diamonds  are  reported  to  have  been  found  a 

few  miles  north  of  Coalinga. 

Imperial  County :  Some  small  diamonds  are  said  to  have  been  found 
near  the  San  Diego  border. 

Nevada  County :  A  1^  carat  stone  was  found  at  French  Corral.  . 

Siskiyou  County :  Diamonds  occur  in  the  placer  gravels  at  Hamburg 
Bar. 

Trinity  County:  Microscopic  examinations  of  the  black  sands  of 

Trinity  River  and  some  of  its  tributaries  have  shown  the  presence  of 
small  diamonds  as  a  constituent  of  these  sands. 

I 
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2.     GRAPHITE      Plumbago— Black    Lead. 

Native  carbon,  C. 

Hexagoual,  rhombohedral.  Commonly  in  scaly  or  foliated  masses.  Color 

dark  steel-gray  to  dull  black.  Perfect  basal  cleavage.  Soft  with  greasy 
feel.     Hnl  — 2;  0  =  2.2. 

Insoluble  in  a<'i<ls  and  unafTectod  by  hfatinu.  Wlicn  mixed  wilh  potassium 
nitrate  and  suli)hur  and  heated  on  platinum  foil,  the  mixture  will  defla- 

grate.    Molybdenile.  which  closely  resembles  it.  is  fusible  and  soluble. 

Graphite  is  a  coinniou  eonstitiient  of  ei'ystalliiie  limestones  and  is 
often  disseminated  throuo'h  the  limestone  in  minute  flakes  and  in  larger 
foliated  masses.  It  is  also  prominent  as  layers  in  some  schists  and 

gneisses  and  when  present  in  considerable  amount  the  graphitic  gneiss 
or  schist  is  sometimes  mined  for  the  graphite.  In  mining  districts  it  is 

often  seen  coating  the  walls  of  veins  and  mixed  with  the  talcose  gouge. 

No  extensive  deposits  of  good  quality  graphite  are  known  to  occur  in 

the  State,  but  a  few  small  deposits  have  been  worked  for  the  manufac- 
ture of  paints  and  lubricants.  Much  of  the  graphite  of  California  is 

so  intimately  mixed  with  silica  that  its  separation  as  pure  material  is 

an  expensive  operation.  It  is  typically  a  constituent  of  metamorphic 

rocks  and  as  such  may  be  found  in  every  county. 

Calaveras  County :  It  occurs  in  the  copper-bearing  schists,  and  speci- 
mens have  come  from  Copperopolis  and  Campo  Seco. 

Del  Norte  County:  The  limestone  near  Gasquet  contains  foliated 

plates  of  the  mineral. 

Fresno  County :  Prominent  mineral  in  the  rocks  near  Dunlap  and  at 

Borer  Hill.    Graphite  schists  occur  on  the  Kean  and  Ruth  ranches,  four 
miles  east  of  Squaw  Valley ;  also  on  Sycamore  Creek  near  Trimmer. 

Hiunboldt  County:  Occurs  near  Eureka.  Small  deposits  at  Otto 

Rest  on  South  Fork  of  Trinity  River. 

Imperial  County:  A  good  grade  of  graphite  is  found  seven  miles 
northwest  of  Coyote  Wells  on  the  San  Diego  and  Arizona  Railroad. 

Inyo  County:  Graphite  occurs  eighteen  miles  east  of  Independence. 
Los  Angeles  County :  Found  in  the  schists  at  West  Carbondale  and  in 

the  limestone  near  Elizabeth  Lake.  A  deposit  of  graphite  gneiss  occurs 

in  the  Verdugo  Canj^on,  ten  miles  northeast  of  Los  Angeles.  It  occurs 

as  a  stratum  running  from  the  head  of  San  Francisquito  Canj^on  across 
to  Charles  Canyon. 

Mendocino  County:  A  deposit  occurs  about  fifteen  miles  east  of 

Point  Arena  which  has  been  worked  for  paint  and  lubricant. 

Monterey  County:  Graphite  is  disseminated  in  the  limestones  and 

metamorphics  of  the  Santa  Lucia  range,  south  of  Monterey. 

Riverside  County :  Flakes  of  graphite  are  prominent  with  the  bru- 
cite  in  the  limestone*  at  Crestmore.  Good  quality  is  found  near  Temecula. 
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San  Px'iMiardino  County:  Large  deposits  are  said  to  exist  in  San  Ber- 
nardino nionntains,  fifteen  miles  from  East  Ilicrhlands.  It  is  also  found 

as  a  constitucMit  of  the  limestone  near  Coltcm  and  near  Oro  (jJrande. 

San  Diego  County :  Graphite  in  mica  sehist  occurs  near  Masons. 

Santa  Cruz  County:  Occurs  in  flakes  and  foliated  masses  at  the  lime- 
stone quarries  near  Santa  Cruz. 

Siskiyou  County :  Reported  from  head  of  Kelsey  Creek  in  Marble 

^Mountain  District,  and  from  headwaters  of  East  branch  of  Seiad  Creek. 

Sonoma  County:  A  deposit  near  Ouerneville,  one  four  miles  west 
of  Healdsburg  and  one  four  miles  south  of  Petaluma,  are  known  in 

this  county.  Specimens  have  come  from  Cazadero,  Pine  Flat  and 
Santa  Rosa. 

Tulare  County:  Graphite  occurs  in  metamorphic  rock  in  Drum  Val- 
ley, north  of  Auckland,  and  on  quartz  at  Three  Rivers. 

Tuolumne  County :  Large  foliated  masses  and  dull  earthy  masses  of 
the  mineral  occur  in  the  limestones  north  of  Sonora,  near  Columbia. 

The  mineral  was  formerl}^  mined  here,  but  none  is  now  produced. 

3.     SULPHUR. 

Native  sulphur,   S. 

Orthorhombic.     Common    in    small    crystal    coatings    and    incrustations. 

Sulphur — yellow  color.     Resinous  luster.     H  =  1.5 — 2.5  ;  G  =  2. 

Refractive  indices:    oc  =1.950;  ̂   =  2.043;  y  =  2.24. 
B'urns  with  a  blue  flame. 

Yellow  sulphur  is  common  in  the  vicinity  of  geysers,  hot  springs  and 

volcanoes  as  sublimations  from  the  emitted  hydrogen  sulphide  gas  in 

contact  with  the  air,  and  as  precipitations  from  solf atari  c  waters.  It  is 

commonly  found  in  gypsum  beds  as  a  reduced  product,  and  in  associa- 
tion with  borax.  No  workable  deposits  are  known  in  the  State.  For 

the  manufacture  of  sulphuric  acid,  pyrite  deposits  and  pyrite  concen- 
trates from  the  gold  and  copper  mines  are  utilized. 

Colusa  County:  On  the  banks  of  Sulphur  Creek  solfataric  action 
has  produced  fine  crystallized  masses  and  granular  coatings  of  the 

mineral,  sometimes  in  association  with  cinnabar  and  good  specimens 
have  come  from  the  Manzanita  mine,  and  also  from  the  Elgin  mine. 

Imperial  County:  The  mud  volcanoes  near  Volcano  have  rims  of 

sulphur  crystals  associated  with  gypsum  and  salt.  These  volcanoes 

have  been  described  by  Hanks^^^  Small  deposit  on  the  east  slope  of 
Coyote  Mountain. 

Inyo  County:  Sulphur  Bank  on  Owens  Lake,  near  Olancha  con- 
tains a  deposit  of  the  mineral.  Specimens  of  sulphur  with  fluorite  and 

gypsum  have  been  found  in  the  Defiance  mine.  .A  small  deposit  is 

reported  in  the  mountains  east  of  Big  Pine  and  also  one  mile  southwest 
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of  Coso  Hot  Spriiijrs.  Native  sulpluir  at  the  SuiLshiue  mine.  Last 
Chance  ̂ lountains. 

Kern  County:  On  both  sides  of  the  San  Joaquin  Valley  impure  beds 

of  gypsum  and  limestone  oceur.  having  considerable  sulphur  inter- 
mixed.    It  is  mixed  with  alum  in  tlu'  Sunset  district. 

Lake  County:  At  the  Sulphur  P>ank  quicksilver  mine,  situated  on 

Clear  Lake,  a  very  interesting  deposit  of  sulphur  occurs  which  was 

described  by  Le  Conte  and  Kisinj^^^^  and  by  Becker^^^  The  black 
basaltic  rock  which  outcrops  on  the  lake  has  been  bleached  white  and 

altered  to  a  porous  mass  of  silica  by  the  action  of  the  sulphuric  acid 
fumes  coming  from  several  hydrogen  sulphide  vents.  The  pores  and 

cavities  of  this  altered  mass  of  rock  have  had  deposited  in  them  brilliant 

crystals  of  sulphur  and  acicular  crystals  of  cinnabar.  The  forms  of  the 

.sulphur  crystals  are :  (111),  (113).  (Oil),  (101),  and  (001).  Sulphur 

was  obtained  in  considerable  quantity  from  this  deposit  before  it  was 

discovered  to  overlie  the  much  richer  deposit  of  cinnabar.  Sulphur  also 
occurred  associated  with  borax  at  Little  Borax  Lake,  just  south  of 
Clear  Lake. 

Mariposa  County :  Crystals  of  .sulphur  have  been  found  with  cinna- 
bar on  Horseshoe  Bend  Mountain,  near  Coulterville. 

San  Bernardino  County:  Occurs  at  Searles  Borax  Lake  as  one  of 

the  man}'  associated  minerals  of  borax. 
Sonoma  County :  Native  sulphur  is  found  at  the  Geysers. 

Tehama  County :  A  large  crystalline  deposit  is  said  to  exist  on  the 

south  slope  of  Lassen  Butte  in  the  northeastern  part  of  the  county. 

Trinity  County :  Found  on  the  Supan  property,  six  to  eight  miles 
from  Mt.  Lassen. 

Ventura  County:  Deposits  occur  in  Sulpliur  Mountain,  three  miles 
east  of  Fillmore,  and  at  the  borate  deposit  of  the  Frazier  Mountains. 

SEMI-METALS. 

4.     ANTIMONY. 

Native  antimony.     Sb. 

Hexagonal-rhombohedral.  Generally  massive.  Perfect  basal  cleavage. 
Very  brittle.  Color  and  streak  tin-white.  H  =  3  —  3.5.  G  =  6.65  —  6.72. 
Metallic  luster. 

Heated  on  charcoal,  dense  white  fumes  and  a  white  coating  on  the  coal 
near  the  assay  are  obtained.     Completely  vaporizes  without  odor. 

Masses  of  metallic  antimony  are  sometimes  found  associated  with  the 

sulphide  of  antimony,  stibnite.  but  the  mineral  is  comparatively  rare. 

El  Dorado  County :  Specimens  of  native  antimony  have  come  from 
Pleasant  Vallev. 
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Korn  County:  Largo  nodules  of  metallic  {intimoiiy,  coated  with 
white  oxide  of  antimony  have  been  found  on  Erskine  Creek,  east  of 
Vaughn.  It  has  been  found  in  the  Buffalo  mine  and  antimony  mines 
of  the  San  Emidio  Mountains  in  the  southwestern  part  of  the  county. 

5.     ARSENIC. 

Native  arsenic,  As. 

Hexagoaal-rhombohedral.  Generally  granular  massive  in  reniform 
shapes.  Perfect  basal  cleavage.  Brittle.  Color  and  streak  tin-white 
but  surface  usually  tarnishes  dark  gray  or  black.  Luster  metallic. 
H=:3.5;  0  =  5.63  —  5.73. 

Heated  on  charcoal,  very  volatile  white  fumes  are  ol)tained  similar  to 
antimony,  but  more  difficult  to  catch  on  the  coal ;  fumes  have  strong 
garlic  odor. 

Metallic  arsenic  is  a  rare  mineral  and  its  existence  in  the  State  is 

doubtful.  Arsenic  is  common  in  the  concentrates  of  many  of  the  gold 

mines,  but  it  comes  from  such  minerals  as  arsenopyrite  or  arsenical 
tetrahedrite. 

Monterey  County:  The  native  metal  was  said  to  have  been  found  in 

the  old  Alisal  mine  on  El  Rancho  Alisal,  about  eight  miles  southeast 

of  Salinas,  in  the  foothills  of  the  Gabilan  range,  W.  P.  Blake (^).  This 
mine  contained  a  small  body  of  argentiferous  galena  and  sphalerite. 

6.     BISMUTH. 

Native  bismuth,  Bi. 

Hexagonal- rhombohedral.  Usually  in  arborescent-reticulated  shapes. 
Color  silver-white  with  reddish  tinge,  tarnishing  dark  brown.  Luster  me- 

tallic.    H  =  2  — 2.5;  G  =  9.70  — 9.83. 
Heated  on  charcoal,  it  gives  a  lemon  yellow  coating.  Mixed  with  a  flux 

of  potassium  iodide  and  sulphur  and  fused  on  charcoal,  the  coating  is  bright 

red,  W'hich  distinguishes  it  from  lead,  which  is  yellow. 

Crystals  and  veinlets  of  metallic  bismuth  sometimes  accompany  ores 

of  bismuth,  cobalt,  silver  and  gold.  It  is  also  occasionally  found  in 
pegmatitic  veins.  When  bismuth  occurs  in  the  concentrates  of  gold 

and  copper  ores  it  probably  is  present  as  a  sulphide. 

Inyo  County:  Found  with  bismuthinite  at  Big  Pine  Creek  and  at 

Antelope  Springs,  Deep  Spring  Valley. 

Mono  County :  Specimens  have  occurred  at  Oasis. 
Nevada  County:  The  concentrates  of  the  Providence  mine,  Nevada 

City,  contained  the  element,  according  to  Lindgren^^\ 
San  Diego  County:  Upwards  of  a  hundred  pounds  of  metallic  bis- 

muth have  been  obtained  from  the  pegmatitic  vein  of  quartz,  lepidolite, 

feldspar,  tourmaline  and  amblygonite  at  the  Stewart  mine  of  the  Ameri- 
can Lithia  company,  at  Pala.     The  mineral  occurred  in  platy  and  long 
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prismatic  crystals,  one  of  whicli  was  a  pscndomorpli  after  feldspar. 

The  oeeiirronee  was  described  by  Kunz^^\  Tlie  native  bismuth  is  also 
found  in  small  metallic  cleavages  in  lepidolite  at  the  Victor  mine 

Rincon.     Rogers^^\ 
Tuolumne  County :  Minute  crystals  of  bismuth  have  been  observed 

in  the  gold  ore  at  the  Soulsby  mine. 

7.     TELLURIUM. 

Native  tellurium,  Te. 

Hexagonal-rhombobedral.  Generally  massive.  Perfect  prismatic  cleav- 
age. Brittle,  and  sectile.  Color  and  streak  tin-white.  Luster  metallic. 

H  =  2.  — 2.5;  G =6.1  — 6.3. 
Heated  on  charcoal,  it  gives  dense  white  coating  similar  to  antimony. 

I'owder  heated  in  a  test  tube  with  a  few  drops  of  concentrated  sulphuric 
acid  gives  a  violet  solution. 

Metallic  tellurium  is  sometimes  found  in  association  with  the  tel- 
lurides  of  gold,  silver,  lead  and  bismuth,  but  it  is  of  rare  occurrence. 
It  is  occasionally  found  in  the  gold  concentrates  when  not  visible  in  the 
ore,  and  has  been  reported  from  some  of  the  mining  districts  of  the 
State. 

Calaveras  County:  Carson  Hill,  a  low  hill  on  the  north  bank  of  the 

Stanislaus  River,  a  few^  miles  south  of  Angels,  was  one  of  the  most 
noted  places  along  the  Mother  Lode  for  telluride  minerals,  and  it  was 
here  that  the  two  new  tellurides,  calaverite  and  melonite  were  found. 
The  old  Stanislaus  mine  and  the  Melones  mine  contained  foliated 

masses  of  native  tellurium  with  the  gold  tellurides. 
Shasta  County :  Native  tellurium  was  found  in  the  Eureka  mine,  near 

Chumtown. 

Tuolumne  County :  Some  metallic  tellurium  has  been  found  associ- 
ated with  tellurides  of  gold  and  silver  in  the  mines  near  Tuttletow^n  and 

Jamestown. 

METALS. 

8.     GOLD. 

Native  gold,  Au. 

Isometric.  Good  crystals  are  rare.  Common  in  grains,  scales,  plates  and 
arborescent  forms.  No  cleavage.  Highly  malleable  and  ductile.  Color 

gold-yellow.     H  =  2.5  —  3.0  ;  G  =  15.6  —  19.3. 
Unaffected  by  any  single  acid,  but  soluble  in  the  combined  hydrochloric- 

nitric  acids,  called  aqua  regia.  Its  insolubility  in  nitric  acid  distinguishes 
it  from  chalcopyrite  and  pyrite. 

Gold  has  a  very  wide  distribution  in  California  and  it  has  always 
been  the  chief  mineral  product  of  the  State.  It  has  been  found  in 

every  county  and  is  now^  produced  in  two-thirds  of  them..   Practically 
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nil  of  \\\v  ̂ old  exists  as  the  native  metal,  eitlier  as  free  gold  in  the 

(|uait/  oi-  else  meehanically  mixed  with  tlie  sulphides  of  iron,  copper, 

lead  or  /inc.  'Pellin-ides  of  «»<)id  occur,  but  they  arc;  (juite  subordinate 
in  quantity. 

Crystals,  arboresecMit  groups,  spongiform  masses,  wires,  plates,  scales, 
grains,  nuggets  and  every  shai)c  known  for  gold,  have  been  found. 

Cubes,  rhombic-dodecahedrons  and  octahedrons  are  the  prevailing  forms 

of  the  crystals.  The  forms  given  by  E.  S.  Dana  ̂ ^^  and  Alger (i>  for  some 
placer  gold  crystals  were:  (111),  (311),  (18.10.1)  and  (421),  with 
twinning  on  the  octahedral  plane.  Crystalline  masses  and  nuggets  of 

large  size  have  occurred  in  the  placer  gravels  and  in  the  pockets  of 

([uartz  veins.  One  found  in  1854  at  Carson  Hill,  Calaveras  County, 

weighed  2,340  troy  ounces,  and  another  found  in  1860  at  the  Monu- 
mental mine,  Sierra  Buttes,  weighed  1,596  ounces.  Many  valuable  nug- 

gets and  masses  have  l)een  found  and  Hanks^^^  gives  a  descriptive  list 
of  some  of  them. 

Gold  in  quartz  is  the  usual  association  and  the  mineral  is  often  in  the 

(juartz  in  such  a  finely  divided  state  as  to  be  invisible,  even  in  high 

grade  rock.  Flaky  gold  has  been  found  implanted  on  clear  quartz 

crystals  at  Placerville  and  elsewhere. 

Gold  in  pyrite,  or  ''auriferous  pyrite, "  is  abundant  and  this  gold- 
bearing  pyrite  is  the  source  of  much  of  the  gold,  produced  in  the  State. 

Gold  in  arsenopyrite  is  also  common  in  the  Mother  Lode  region  and 

in  the  Alleghany  district.  Sierra  County. 

Gold  with  calcite  as  a  gangue  mineral  is  not  uncommon,  and  in  some 
mines  considerable  calcite  is  found  wdth  wires  and  scales  of  included 

gold.  Lenticular  masses  of  calcite  with  much  gold  are  found  in  Miners- 

ville.  Trinity  County.  Diller^^^^.  It  has  been  found  Avith  calcite  at 
the  Palnia  mine,  Inyo  County,  at  the  Yellowstone  mine,  Mariposa 

County,  in  the  Soulsby  mine,  Tuolumne  County,  and  in  the  Calico 

district,  San  Bernardino  County. 

Gold  in  barite  is  uncommon,  yet  barite  is  found  to  be  a  gangue  min- 

eral in  the  copper-gold  districts  as  well  as  in  the  silver-lead  districts. 
It  occurs  in  barite  at  Pine  Grove,  Nevada  County,  in  the  Morning  Star 

mine,  Big  Bend,  Butte  County,  at  the  Malakoff  mine,  North  Bloomfield, 

Nevada  County,  and  in  the  barite  of  some  of  the  Shasta  County  copper 
mines. 

Gold  in  cinnabar  is  an  exceptional  occurrence,  yet  the  association  has 
been  noted  in  a  few  localities.  At  the  old  Manzanita  mine  in  the 

Sulphur  Creek  district,  Colusa  County,  minute  specks  of  gold  occurred 
in  the  cinnabar  and  implanted  on  cinnabar  crystals;  also  in  the  old 

Redington  or  Boston  mine,  Knoxville,  Napa  County,  some  gold  has 
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heeii  i'ouiul  witli  \\\v.  cMriii;i]);ir,  Jiiid  likewise  near  Coiiltei'ville,  in  1lie 

Horseshoe  J^eiid  moimtjiin.  Mnriposji  ('oiinty. 
Ill  addition  lo  llie  above,  ̂ oJd  lias  been  observed  with  graphite, 

galena,  altaite,  petzite,  hessite,  tetradyniite,  ealaverite,  native  tellurium, 

ehalcopyrite,  chalcocite,  native  bismuth,  stibnite,  sphalerite,  tetrahe- 
drite,  fluorite,  chalcedony,  jasper,  cuprite,  magnetite,  hematite,  limonite, 

pyrolusite,  dolomite,  ankerite,  rhodochrosite,  siderite,  albite,  rhodonite, 

mariposite,  chlorite,  roscoelite,  talc,  serpentine,  asbestos,  chrysocolla, 

and  asphalt  urn.  Gold  is  not  confined  to  one  class  of  rocks,  although  the 

gold-bearing  quai'tz  veins  are  principally  in  metamorphic  seliists  and 

slates.  The  original  source  ofc*  the  gold  has  been  the  igneous  rocks  and 
it  has  been  found  in  granites,  syenites,  monzonites,  granodiorites,  dio- 

rites,  rhj^olites,  quartz-porphyries,  andesites,  porphyrites  and  diabases. 

It  has  been  deposited,  with  quartz  or  as  impregnations,  in  such  meta- 

morphic rocks  as  gneisses,  amphibolites,  chlorite-schists,  talc-schists, 

mica-schists,  slates  and  quartzites,  and  in  sedimentary  conglomerates, 
sandstones  and  shales. 

The  great  supply  of  gold  was  brought  into  California  with  the  intru- 
sion through  the  IMesozoic  sediments  of  the  mass  of  igneous  granitic 

rock  which  forms  the  core  of  the  lofty  Sierras.  The  intrusion  of  the 

great  plutonic  mass  lifted  on  high  the  overlying  sediments,  tilted, 
folded,  faulted,  and  metamorphosed  the  Cretaceous  sediments  on  the 

flanks  of  the  uplift  into  slates,  schists,  quartzites  and  crystalline  lime- 
stones; and  in  the  joints  and  fissures  of  the  granitic  and  metamorphic 

rocks,  gold-bearing  quartz  was  deposited,  forming  veins  and  seams  of 
the  precious  metal. 

Then  followed  a  long  period  of  erosion  in  the  Cretaceous  and  Ter- 
tiary time  in  which  the  high  mountain  masses  were  planed  down  nearer 

to  their  present  levels,  and  the  gold  became  concentrated  and  deposited 

with  the  gravels  along  the  stream  beds,  and  in  the  valleys  and  canyons, 

forming  the  numerous  placer  deposits. 

Volcanic  eruptions  took  place  in  the  late  Tertiary  and  much  of  the 

surface  in  the  northern  counties  became  covered  with  thick  layers  of 

rhyolitic  and  andesitic  lavas  and  tuffs.  The  old  placers  became  buried 
under  this  mass  of  volcanic  rock  and  mud,  and  new  river  channels, 

valleys  and  canyons,  and  new  placer  deposits  were  formed  by  the 

extensive  erosion  during  the  late  Pliocene  and  early  Quarternary  time. 

Some  gold  is  found  in  the  Coast  Range  and  some  is  mined  in  the 

southern  counties,  but  the  great  bulk  of  the  precious  metal  comes  from 

the  northern  half  of  the  State  and  from  those  counties  bordering  on, 
and  intersected  by,  the  Sierra  Mountains. 

Gold  occurs  in  so  many  localities  in  the  State  that  it  would  be  impos- 
sible to  cite  all  of  them.  The  literature  on  the  gold  deposits  is  also 

extensive. 
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Tlic  Icndiii}^-  gold-prodiiciiift-  counties  oi'  the  State  are:  Amador, 
Butte.,  ('alaveras,  El  Dorado,  Kern,  Mariposa,  Nevada,  Placer,  Sacra- 

mento, Sliaslji.  Siskiyou,  Sierra,  Trinity,  Toulumne  and  Yuba. 

Amador  County:  Gold  is  the  chief  mineral  of  the  county.  The 

Motlier  Lode  crosses  the  county  and  some  of  the  famous  mines  are: 

the  Ar^xonaut  and  Kennedy  mines  at  Jackson;  the  Bunker  Hill,  Fre- 
mont, Keystone  and  Aimador  mines  at  Amador  City;  the  Central 

Eureka  mine  at  Sutter  Creek ;  and  the  Plymouth  mine  at  Plymouth. 

Butte  County :  Much  of  the  gold  of  this  county  has  come  from  the 

dredgers  along  the  Feather  River  at  Oroville  and  other  towns.  Chero- 
kee Flat,  Forbestown  and  Magalia  are  old  noted  places. 

('alaveras  County:  The  Mother  Lode  crosses  this  county  and  gold  is 
the  principal  mineral.  Some  of  the  noted  mines  are :  the  Utica,  Angels 

and  Lightner  mines  at  Angels  Camp  ;  Gwin  mine  near  Mokelumne  Hill ; 

Sheep  Ranch  mine  at  Sheep  Ranch,  and  the  Melones  and  Morgan  mines 
on  Car;son  Hill. 

El  Dorado  County:  Placerville,  Georgetown,  El  Dorado,  Grizzly 

Flat,  Shingle  Springs  and  Greenwood  are  all  noted  districts. 

Kern  Count}' :  The  Yellow  Aster  mine  at  Randsburg  has  been  the 
largest  producer  of  the  southern  mines.  The  Amalie,  Cove,  Tehachapi, 

Mojave,  Rand  and  Stringer  districts  are  well-known. 
Mariposa  County:  The  Princeton  and  other  mines  on  the  Mariposa 

Estate,  the  mines  near  Coulterville,  Hornitos  and  Bagby  were  all  noted 

producers.    Most  of  the  mines  of  the  county  are  now  idle. 

Nevada  County :  The  Grass  Valley  and  Nevada  City  mines  have  been 

large  producers  of  the  precious  metal.  The  Empire,  North  Star,  Alli- 
son Ranch,  Providence  and  Union  mines  are  among  the  most  noted  in 

the  State. 

Placer  County :  Auburn,  Colfax,  Emigrant  Gap,  Gold  Run,  Blue 

Canyon,  Dutch  Flat,  Michigan  Bluff,  Forest  Hill  and  Weimar  are  his- 
torical mining  districts,  mostly  for  placer  mining. 

Sacramento  County :  Most  of  the  gold  of  this  county  is  obtained  by 

dredging  along  the  ancient  courses  of  the  American  River.  Fair  Oaks, 

Folsom  and  Natomas  are  some  of  the  places. 

Shasta  Count  \' :  This  is  more  of  a  copper  count}^  but  considerable 
gold  is  produced.  The  largest  quartz  mines  are  in  French  Gulch  and 

Harrison  Gulch.  Much  of  the  gold  is  obtained  from  smelting  copper 
ores. 

Sierra  County :  The  gold  mines  are  mostly  on  the  Sierra  Buttes,  on 
Kanaka  Creek,  and  near  Downieville,  Alleghany  and  LaPorte. 

Siskiyou  County :  Both  quartz  and  placer  mining  are  carried  on  in 

the  county.  Saw^-er's  Bar,  Scott  Bar,  Humbug  Creek,  Callahan,  Happy 
Camp,  Quartz  Valley,  Klamath  River,  Scott  River  are  noted  districts. 
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The  Black  \\c;w  ixvouv  <>1  quarlz  mines  lias  Ix'cn  tlio  larf^ost  producer. 

Fine  hxr^^c  nuggets  have  corae  from  the  phu-er.s. 
Trinity  County  :  The  ])rincipal  mines  are  centered  around  tlie  famous 

towns  of  ̂ linersvilh'.  Trinity  Center,  Deadwood,  Doughis  City,  and 
Carrville. 

Tuolumne  County :  Tlic  Mother  Lode  crosses  the  county  and  many 

noted  mines  are  along  it.  Sonora,  Soulsbyville,  Tuolumne,  Jamestown, 

Tuttletown,  Big  Oak  Flat,  Chinese  Camp,  Stent  and  Groveland  are  all 
noted  places. 

Yuba  County :  Most  of  the  gold  of  this  county  is  obtained  from 

dredgers  along  the  Yuba  River  Some  ([uart/.  and  pocket  mining  is  also 
done. 

The  counties  of  Del  Norte,  Fresno,  Humboldt,  Inyo,  I^assen,  Los  An- 
geles. jMadera,  Modoc,  Mono,  Plumas,  Riverside,  San  Bernardino  and 

San  Diego  produce  gold.     It  occurs  in  every  county  in  California. 

Gold  Amalgam. — A  native  alloy  of  gold  and  mercury  very  rarely  found. 

Mariposa  County :  It  occurred  in  some  of  the  mines  near  Mariposa 

and  was  analysed  by  Sonnenschein^^^ 
Analyses:  Au  Hg 

39.02  60.98  per  cent 
41.63  58.37 

Nevada  County :  It  was  reported  from  the  Odin  shaft,  Grass  Valley, 

by  Lindgren  ̂ ^K 

Electrum. — A  pale  yellow  alloy  of  gold  and  silver  of  rather  frequent 
occurrence  where  considerable  silver  is  found  with  gold. 

Imperial  County :  Considerable  quantity  of  electrum  is  said  to  have 
been  found  in  the  Oro  Plata  mine,  in  the  extreme  eastern  part  of  the 
count3\ 

Madera  County:  Wire  electrum  occurred  with  gold  in  Fine  Gold 
Gulch. 

Placer  County :  It  occurred  Avith  the  gold  in  the  Ophir  District, 

according  to  Lindgren*^^^,  and  was  analysed  by  Hillebrand. 
Analysis ;  Ag  Au 

27.91  72.09  per  cent 

Bismuth  Gold. — An  alloy  containing  about  60  per  cent  gold  and  40 

per  cent  bismuth. 

El  Dorado  County :  Observed  in  the  Coon  Hollow^  mine  near  Placer- 
ville. 

a— 22132 
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9.     SILVER. 

Native  silver,  Ag. 

Isometric.     Crystals    rare.     Generally   in   wires,   arborescent   shapes  and 

massive.     C'olor  silver-white  but  soon  tarnishes  to  dark  brown.     Malleable 
and    ductile.     Metallic   luster.     11=2.5  —  3;    0  =  10.5. 

S()lul)l(>  in  nitric  acid.  A  f(!W  drops  of  liydrochloric  acid  added  to  the 
nitrate  solution  ])recipitat('s  white  curdy  silver  chloride,  whicji  soon  t\irns 
brown  and  is  soluble  in  ammonia. 

Native  silver  has  not  been  found  in  any  large  masses  in  the  State,  yet 

the  element  is  quite  universally  present  in  the  gold  and  coi)per  districts, 

and  occasionally  arborescent  crystallizations,  wires  and  thin  sheets  are 

found  in  the  mines  of  these  metals.  It  is  more  common,  however,  in 

the  silver-lead  districts,  where  it  occurs  often  near  the  walls  of  veins  or 
in  the  vicinity  of  intrusive  dikes,  as  a  reduction  product. 

Alpine  County :  The  Silver  Mountain  district  has  yielded  good  speci- 
mens of  native  silver. 

Calaveras  County :  Occurred  in  arborescent  forms  with  the  copper 

ore  at  Quail  Hill. 

Inyo  County :  This  is  one  of  the  silver  counties  of  the  State  and  has 

several  deposits  of  argentiferous  galena,  tetrahedrite  and  silver-anti- 
mony minerals,  formed  along  the  contact  between  limestone  and  the 

granitic  rock  of  the  Inyo,  Coso  and  Argus  ranges.  Fine  specimens 
have  come  from  the  old  Cerro  Gordo  district  and  also  from  the  Kear- 

sarge  district  near  Independence. 

Kern  County :  In  the  Amalie  district  and  near  Garlock  it  occurs  with 
the  silver  minerals. 

Los  Angeles  County:  Native  silver  was  associated  with  argentite, 

and  with  cobalt  and  nickel  minerals,  at  the  KeLsey  mine  near  San 
Gabriel  Canyon. 

Mono  County :  In  the  silver  district  at  Blind  Spring  Hill,  near 

Benton,  tlie  native  metal  was  frequent,  associated  with  tetrahedrite  and 
partzite.  The  Diana  mine  and  the  Comache  mine  of  this  district  have 

produced  good  specimens.  At  Bodie  it  has  been  found  with  the  copper- 
gold  ores.  In  the  Sweetwater  range,  north  of  Bridgeport,  native  silver 

occurs  associated  with  gold,  cerargyrite  and  argentite. 
Placer  County :  Occurs  as  one  of  the  associated  minerals  with  gold  at 

the  Ophir  mine,  Lindgren^^^. 
Plumas  County :  Some  native  silver  has  been  found  in  the  old  Poca- 

hontas mine  associated  with  native  copper  and  cuprite. 

San  Bernardino  County :  This  county  has  long  been  known  for  its 

deposits  of  silver  haloids.  The  Calico  district,  described  by  Ling- 

gren^^)  and  Storms  *^^^  the  Grapevine  district,  the  Silver  Reef  district 
and  the  Silver  Mountain  district  have  all  produced  some  native  silver 

with  the  cerargyrite  and  embolite  of  the  mines.  Native  silver  with 
gold  occurs  in  the  Avawatz  Mountains. 
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SliHsla  County:  Native  silviT  js  nwv  iji  the  (m)])])l'1-  doposits  oi'  tliis 
county,  but  an  occasional  ai-))orcsc('nt  six'cinu'n  has  l)ccn  found  at  the 

Hully  Hill,  Afterthou^dit  and  other  mines.  Fine  crystallized  speci- 

mens occui'rc'd  in  the  old  Kxcelsior  mine,  Coppei*  City,  Faii'hanks'-'  . 
Native  silver  in  aboreseent  er3'Stallization  associated  with  stephanite, 

ufalena  and  sphalerite,  in  a  caleite-quartz  gangue  occurs  at  the  Igo  Con- 
solidated mines. 

10.     COPPER. 

Native  copper,  Cii. 

Isometric.  (lOod  crystals  rare.  Generally  in  wires,  thin  sheets  and 
arborescent  crystallizations.  No  cleavage.  Malleable  and  ductile.  Luster 

metallic.     Color  copper-red.     11  =  2.5  —  3;  0=8.83. 
Soluble  in   nitric  ncid — on  ;'.<ldiu,u-  ammonia   tlie  solution   turns  (b'cp   bhu-. 

Some  metallic  copper  has  been  found  in  most  of  the  copper  mines  of 

the  State,  but  no  deposits  of  the  native  metal  are  known.  It  is  fre- 
quently mixed  with  cuprite  and  malachite  in  the  oxidized  zone  of  copper 

deposits,  or  found  as  coatings  along  the  walls  of  copper  veins,  or  in  the 

vicinity  of  intrusive  dikes,  which  have  brought  about  a  reduction  of  the 

ores.  IMost  of  the  localities  cited  for  chalcopyrite  have  yielded  some 

native  copper. 

Alameda  County :  At  the  Alma  pyrite  mine  on  Leona  Heights,  east 

of  Oakland,  fine  arborescent  crystallizations  of  the  native  metal  are 

occasionally  found.  The  minerals  of  this  mine  have  been  described  by 

Schaller(i). 
Amador  County :  Arborescent  masses  occurred  in  the  old  Newton 

mine. 

Calaveras  County :  Some  of  the  mines  along  the  copper-sulphide  belt, 

especialh^  at  Copperopolis  and  at  Campo  Seco,  have  produced  some  of 
the  mineral.     At  ]\[okelumne  Hill  it  occurred  associated  with  silver. 

Colusa  County :  F'ound  in  serpentine  with  cuprite  and  melaconite  at 
the  Gray  Eagle  mine,  and  also  at  the  Lion  mine. 

Del  Norte  County :  Some  large  pieces  have  come  from  the  Diamond 
Creek  district  and  from  the  Pearl  and  Occidental  mines. 

El  Dorado  County:  The  old  Cosunuies  mine,  near  Fairplay,  has 

yielded  small  masses  of  native  copper  with  bornite,  chalcocite  and 

cuprite.  The  Alabaster  Cave  mine  near  Newcastle,  the  Cambrian  mine 

near  Placerville,  the  Ford  mines  near  Georgetown  and  the  Oest  mine 

near  Auburn,  have  had  native  copper  with  the  cuprite. 

Fresno  County :  Thin  sheets  have  been  found  in  quartz  east  of  Fresno 
City. 

Glenn  County :  Large  float  pieces  have  been  found  a  few  miles  north 
of  Chrome  Mountain  and  also  on  Elk  Creek. 
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Iliimlmldt  County:  Many  spociiiions  oocnr  on  lied  Cap  and  Boise 
creeks  and  also  in  the  ITorse  Mountains. 

Inyo  County :  The  copper  deposits  in  tlie  Ubehel^e  Mountains  contain 
the  oxides  of  copper  and  some  native  copper. 

Lake  County :  Observed  as  finely  disseminated  particles  in  the  serpen- 
tine of  this  county. 

Lassen  County :  Native  copper  in  epidote  rock  at  the  Lummis  mine. 
Los  Angeles  County :  At  the  Free  Cuba  mine,  near  Acton. 

Mariposa  County :  Massive  with  malachite  in  the  Copper  Queen  mine. 

Mendocino  County :  Sheets  and  grains  of  metallic  copper  occur  at 
Red  Mountain,  fifteen  miles  southeast  of  Ukiah.  It  is  also  seen  in  the 

serpentines  in  Lost  Valley. 

Merced  County :  Occurs  with  quartz  and  chalcopyrite  in  the  Victor 
Bonanza  mines. 

Modoc  County :  Observed  near  Fort  Bidwell  with  malachite  and 
limonite. 

Mono  County :  Found  sparingly  in  the  Lundy  and  Benton  districts. 

Monterey  County :  Occurs  disseminated  in  serpentine  on  Table  IMoun- 
tain  near  Parkfield ;  also  in  serpentine  with  chalcopyrite  near  summit  of 

Santa  Lucia  Range,  seven  miles  from  Santa  Lucia. 

Placer  County:  At  the  Algol  mine  near  Spenceville  in  Sheets  and 

hackly  masses;  at  the  Valley  View  mine,  six  miles  from  Lincoln;  and 

near  Todd  on  magnetite.  Lindgren*^"^)  reported  it  as  one  of  the  minerals 
of  the  Ophir  district ;  at  Meadow  Lake  with  cuprite  and  chalcocite. 

Plumas  County:  Found  v\'ith  rliodonite  at  Mumford's  Hill.  Large 
lumps  occurred  with  cuprite,  malachite  and  native  silver  in  the  old 

Pocohontas  mine,  Indian  Valley. 

Riverside  County:  In  the  McCoy  Mountain  district. 

San  Luis  Obispo  County :  At  the  Tiptop  mine,  ten  miles  north  of 

San  Luis  Obispo,  and  on  Chorro  Creek  in  small  pieces. 

Shasta  County :  This  is  the  principal  copper  county  and  many  of 

the  mines  have  produced  specimens  of  arborescent  copper  and  occa- 
sionally compact  masses.  The  Bully  Hill  mines.  Copper  City  mines, 

Shasta  King  mine.  Mountain  Copper  mine,  Mammoth  mine,  Balaklala 
mine  and  Kosk  Creek  mines  may  be  mentioned. 

Siskiyou  County :  Pieces  have  been  found  at  Preston  Peak  with  pyrite 

and  chalcopyrite. 

Tehama  County :  On  Elder  Creek  and  at  White  Bluff. 

Tulare  County:  Masses  have  been  found  on  the  Middle  Fork  of  the 

Tule  River,  about  thirty  miles  east  of  Porterville. 



MINERALS   OF    CALIFORNIA.  21 

11.     MERCURY— Quicksilver. 
Nativfi  niorcury,  lip. 

Liquid.     Forms  small  fluid  globules  in  llio  matrix  wliich  is  usually  cinna- 
bar.    Color    tin-whito.     Brilliant   metallic   luster.     G  =  13.59. 

Vaporizes  at  c()m])aritivcly  low    lira!    and   disapiicars  ;   tlio  vapors  arc  in- 
A  isiblo.      Solublo   in   nitric   acid. 

Liquid  globules  ol'  mercury  are  eomiuon  in  most  of  the  cinnabar 
mines,  formed  either  b}-  reduction  of  the  sulphide  or  by  sublimation  of 
mercuric  vapors.  It  i)revails  in  deep  workings  and  in  those  parts  of 

ill-ventilated  mines  where  intense  heat  is  developed  by  the  decomposi- 
tion of  iron  sulphides.  It  is  also  frequently  found  near  the  walls  of 

cinnabar  veins.  Most  of  the  localities  cited  for  cinnabar  will  serve 
for  the  metallic  element. 

Kings  County :   Occurred  in  the  Kings  mine  with  serpentine. 
Lake  County :  In  the  Wall  Street  mine  at  was  abundant  in  the  gravels 

and  was  also  associated  with  cinnabar  in  quartz  veins.  Occurred  also 
in  the  Big  Injun  and  Big  Chief  mines,  west  of  Middletown. 
Napa  County:    Frequent  in  the  mines  at  Oat  Hill  and  Knoxville. 
Orange  County:  Small  amounts  of  native  mercury  associated  with 

veins  of  barite  have  been  reported  from  a  locality  two  miles  east  of 
Tustin  in  a  hill  of  sandstone. 

San  Benito  County :  In  the  cinnabar  deposits  at  New  Idria.  Occurs 
with  cinnabar  in  serpentine  at  the  Alpine  Quicksilver  mine. 

San  Francisco  County:  Liquid  glol)ules  have  been  found  in  silicious 
rock  near  Twin  Peaks. 

Santa  Clara  County:  Very  prevalent  in  some  of  the  shafts  at  New 
Almaden. 

Sonoma  County :  Prominent  in  the  New  Sonoma  mine,  Pine  Flat 
district,  sixteen  miles  northeast  of  Healdsburg.  In  the  Rattlesnake 
mine  much  native  cjuicksilver  occurred,  as  was  also  the  case  with  the 
Pioneer  Socrates  mine.  Present  in  the  Bright  Hope  (Esperanza)  mine 

near  ''The  Gej^sers";  in  the  Clear  Quill  mine  about  one  mile  from  the 
Great  Eastern  mine,  associated  with  cinnabar. 

Trinity  County :    Found  at  the  Altoona  mine  with  cinnabar. 

12.     LEAD. 

Native  lead,  Pb. 

Isometric.  Crystals  rare.  Usually  in  small  plates  and  pellets.  Mal- 
leable.    Color  lead-gray.     H  =  1.5;   G==  11.37. 

Heated  on  charcoal,  it  gives  a  yellow  coating,  which  remains  unchanged 
in  color  with  the  potassium  iodide  and  sulphur  flux. 

Metallic  lead  is  an  exceedingly  rar^  mineral  and  its  reported  occur- 
rence as  a  true  mineral  is  sometimes  doubtful.     Small  bits  of  lead  which 
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jii'c  now  and  I  lien  Inuiid  in  the  placer  gravels  may  ])c  portions  of  lead 

bullets,  but  the  oecuncnee  oi"  the  metal  in  deep  placer  mines  is  indicative 
of  its  origin  as  a  natui'al  reduction  product. 

I^utte  County:  Some  pieces  of  metallic  lead  found  in  a  placer  at 

Magalia  were  believed  by  Ilanks^^^  to  be  flattened  l)ullets.  Small 
angular  fragments  of  native  lead  have  hcen  found  at  a  prospect  14 

miles  east  of  Chico,  on  the  West  Fork  of  the  Feather  River,  Rogers^^\ 
Kern  County:  Several  pieces  of  metallic  lead  have  been  found  in  the 

dry  washings  at  Goler. 

Placer  County :  Small  pellets  of  native  lead  have  been  found  in  a 

placer  mine  in  North  Ravine,  in  the  Edgewood  district,  adjoining  the 

Ophir  district. 

13.     TIN. 

Native  tin,   Su. 

Rounded   grains.     Color   tin-white.     Metallic   luster.     H=i2:    G==7.18. 
Heated  on  charcoal,  it  j^ives  a  slight  yellowish   coating,   which  becomes 

bluish-green  when  nioistentnl  with  cobalt  nitrate  and  intensely  heated. 

Metallic  tin  is  a  rare  mineral  and  there  is  some  doubt  regarding  the 

origin  of  some  of  the  small  pieces  found  in  the  State. 

Humboldt  County :  Bits  of  metallic  tin  have  been  observed  in  the 
sluices  at  Orleans. 

Siskiyou  County :  Small  pieces  of  tin  have  been  found  in  the  gravels 
at  SaAvyers  Bar. 

Tuolumne  County :  Several  pieces  of  native  tin  were  found  in  the 

sluices  of  the  White  Lead  gravel  claim,  near  Columbia. 

14.     ZINC. 

Native  zinc,  Zn. 

Hexagonal,  rhombohedral.  Crystals  very  rare.  Color  grayish  white. 

Metallic  luster.     H  =  2  ;  G  =  6.9  —  7.2. 
Heated  on  charcoal,  it  gives  a  yellow  coating  while  hot.  whitish  cold. 

Coating  becomes  yellowish-green  Avhen  moistened  with  cobalt  nitrate  and 
intensely   heated, 

A  rare  mineral,  but  of  probable  occurrence  in  the  State. 

Shasta  County :  Specimens  of  metallic  zinc  were  found  some  years 
ago  about  five  miles  from  Round  Mountain  and  their  occurrence  was 

reported  by  Fairbanks^^^  The  specimens  are  somewhat  columnar  in 
appearance  and  had  some  rock  attached  to  them  when  found. 
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15.      PLATINUM. 

Native  plalinum,  1*1. 
Isoirietnc.  Generally  occurs  iu  ijrains  and  small  nuf^gets.  Malleable 

and  ductile.  Color  light  steel-gray.  Metallic  luster.  11  =  4  —  4.5; 
0  =  14  —  19. 

Platinum  ;iii<l  ili(>  plarmum  uroup  of  miiifrals  arc  soluble  only  in 

n(iua  reiiia.  '\\>  (Ictcct  small  amounts  of  tlicsc  minerals  in  sands,  first 
conci'ntralc  by  i)anniM:;r  tmlil  a  suflicicnl  number  of  lln*  irray  metallic 
.grains  are  obtained.  ]>issolvt'  in  a<]ua  rciiia  and  in  tli<'  dear  solution 
add  a  f<>\v  drojis  of  i)o(assium  chloride,  which  will  precipitate  orange- 
yellow   ])otassium   platinic  chloride. 

Gray  metallic  grains  and  small  nuggets  of  platinum  were  early 

observed  in  some  of  the  gold-bearing  black  sands  of  the  streams  and 
beaches,  and  also  in  the  concentrates  from  the  gold  washings.  Little 

attempt  was  made  to  save  this  precious  metal,  and  it  is  only  recently 

that  an}^  record  has  been  kept  of  the  production.  It  is  rather  a  constant 

associate  of  the  gold  in  most  of  the  districts,  and  its  origin  lies  doubt- 
less in  the  serpentine  rocks,  in  close  association  with  the  chromite. 

While  it  has  a  widespread  occurrence  in  the  State,  it  has  not  been 

definitely  detected  as  a  constituent  of  any  of  the  rocks.  Some  platinum 

is  recovered  in  electrolytic  refining  of  blister  copper  from  the  Iron 
^Mountain  mine.  Shasta  County.  Platinimi  has  been  identified  in  lead 

carbonate  ore.  associated  with  <io\d,  silver,  copper  values,  in  the  Piute 
mine,  near  Cima,  San  Bernardino  County. 

Analyses  of  California  platinum  have  been  made  by  Deville  and 

Debray(i>  and  by  Genth^D. 
Pt 

If 
Iridos Pd Rh Fe 

Cu 
Au 

SiOo Deville  and  Debray_85.50 1.05 1.10 0.60 1.00 6.75 1.40 
0.80 

2.95 

Genth   90.24 2.42 0.68 some 
some 6.66 

Most  of  the  platinum  is  alloyed  with  iridium,  osmium,  palladium  and 

other. metals  of  the  platinum  group,  and  much  of  it  would  be  classed 

as  platiniridium.  Many  of  the  black  sands  have  been  investigated  by 

Day  and  Richards ^^\ 
Butte  County :  It  is  a  constituent  of  the  black  sands  of  Feather  River 

and  some  of  its  tributaries,  and  the  largest  production  is  from  the 

dredging  operations  at  Oroville.  It  is  present  in  the  concentrates  of 

Butte  Creek,  Brush  Creek,  Magalia,  Cherokee,  and  Buchanan  Hill. 

Calaveras  County :  Observed  in  the  concentrates  at  Douglas  Flat  and 
Mokelumne  Hill. 

Del  Norte  County :  In  the  black  sands  at  Cresent  City,  and  with 
iTold,  iridium  and  osmimn  in  the  sands  of  the  Smith  River  Basin. 

Humboldt  County:  Early  mentioned  as  one  of  the  constituents  of 

the  gold-bearing  beach  sands  at  Gold  Bluff.  Found  in  the  concentrates 
at  Orleans,  Trinidad.  AVilson  Creek  and  China  Flat. 

Inyo  County :  Said  to  have  been  found  in  the  concentrates  of  the 
Mt.  Hope  mine,  near  Citrus. 
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Kern  County:  Traces  of  the  inetjil  linve  been  observed  in  the  sands 
at  Knne  Springs. 

Mariposa  County:  Reported  to  iiave  been  J'oinid  in  Devil's  Gulch 
near  tlie  junction  of  Devil  Creek  and  south  fork  of  the  Merced  River, 

about  five  miles  from  Jerseydah'.  The  ore  is  said  to  (;arry  mainly  plati- 

num, L'old  and  small  amounts  of  cobalt,  nickel  and  tin. 
Meiidoeino  County:  In  the  beach  sands  near  Little  River.  Platinum 

minei-als  occur  in  the  superficial  deposits  in  the  valley  near  Ilopland. 
Gold  and  osmiridium  accompany  the  platinum. 

Nevada  County :  In  the  concentrates  of  the  Rough  and  Ready  district 
and  in  considerable  amounts  at  Relief  Hill. 

Placer  County :  In  the  black  sands  on  the  North  Fork  of  American 

River,  at  Butcher,  East  Auburn,  Blue  Canyon,  and  Michigan  Bluff. 

Tlie  sands  of  the  Deadwood  district  contain  gold  and  platinum. 

Plumas  County :  In  the  concentrates  at  Genessee,  La  Porte  and  Rock 
Island  Hill. 

San  Luis  Obispo  County :  Observed  in  some  of  the  beach  sands. 
Santa  Barbara  County :  In  the  beach  sands  at  Lompoc  and  north  of 

Point  Sal. 

Santa  Cruz  County :  In  some  of  the  beach  sands  of  the  county. 

Shasta  County:  Found  in  the  sands  at  Redding  and  on  Cottonvv^ood 
Creek.  The  black  sands  of  Beegum  Creek  contain  platinum,  iridium 
and  a  little  gold. 

Siskiyou  County :  Observed  in  the  sands  at  Callahan,  Castella,  Hen- 
ley, Happy  Camp,  Sawyers  Bar,  Oak  Bar,  Fort  Jones,  Hornbrook, 

Cecilville,  Klamath  River,  and  Rock  Ranch. 

Tehama  County:  In  the  sands  near  Beegum. 

Trinity  County:  Early  observed  as  a  constituent  of  the  black  sands 

of  the  Trinity  River  and  its  tributaries,  and  nuggets  weighing  several 

ounces  have  come  from  the  county.  Its  presence  has  been  shown  in  the 

sands  at  Douglas  City,  Burnt  Ranch,  Junction  City,  Big  Bar,  Hawkins 
Bar,  and  in  the  Hayfork  district. 

Ventura  County :  It  has  been  observed  in  minute  quantities  in  some 
of  the  beach  sands. 

Yuba  County:  Found  in  tlie  concentrates  at  Indian  Hill,  Campton- 
ville,  and  in  the  Brownsville  district. 

16.     IRIDIUM. 

Native  iridium,  Ir. 

Isometric.     Generally    in    grains.     Color    silver-white.     Metallic    luster. 
U-G~7;  0  =  22.6  —  22.8. 

Practically   insoluble  even  in   aqaa   regin. 

Steel-gray  grains  of  iridium  have  been  detected  with  the  platinum 
in  some  of  the  sands,  but  most  of  this  metal  is  in  alloy  with  platinum. 
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17.     PLATINIRIDIUM. 

Njitive  alloy  of  plalinum  aud  iridium,  Ptir. 

Isomolric.  Generally  in  g:rains  nnd  nuggcls.  Color  liglit  sleel-j,'ray. 
Melallic  luster.     H=rG-    7;   G  =  22.(m  — 1>2.84. 

Much  of  tlio  so-called  i)latiiiuiii  ol"  tliii  State  is  veally  this  alloy,  and 
several  im^rgets  of  a  few  ounces  weight  have  been  found  along  the 
Trinity  River. 

18.  PALLADIUM. 

Native  palladium,  Pd. 

Isometric.  Minute  octahedrons.  Generally  in  grains.  Color  light  steel- 
gray.     Malleable.     H  =  4.5  — 5;  G  =  11.3  — 11.8. 

An  associate  of  the  platinum  but  in  small  amount.  It  is  usually 
alloyed  with  platinum  or  iridium. 

19.  IRIDOSMINE. 

Native  alloy  of  iridium  and  osmium,  IrOs. 

Hexagonal,  rhombohedral.  Generally  in  grains.  Cleavage  perfect  basal. 

Color  light  steel-gray.     Metallic  luster.     H  =  6  — 7;  G  =  19.3  — 21.12. 

This  alloy  is  a  frequent  associate  of  the  platinum  and  an  analysis  of 

it  by  Deville  and  Debray^^^  shows  the  presence  of  the  rarer  metals, 
rubidium  and  ruthenium. 

Ir  Rd  Ru  Os 
53.50  2.60  0.50  43.40 

Siscrkitc  is  a  variety  with  not  over  30  per  cent  iridium.  According 

to  Genth^^^  the  composition  of  some  of  the  gray  metallic  grains  is : 
Siserkite      49.4  per  cent 
Platinum   48.4 
Platiniridium       2.2 

Palladium   and   rhodium      ^   some 

20.     OSMIUM,    RHODIUM   and    RUTHENIUM. 

Rarer  metals  of  the  platinum  group  and  generally  found  in  alloy  with 
the  platinum  or  iridium. 

21.     IRON. 

Native  iron,  Fe. 

Isometric.  Generally  massive.  Malleable.  Color  steel-gray  to  iron- 
black.     Metallic  luster.     H  =  4  —  5;G  =  7.3  —  7.8.     Strongly  magnetic. 

Its  strong  magnetism  and  the  fact  that  it  is  malleable  distinguishes  it 
fiom  all  other  iron  minerals,  since  these  are  brittle. 

Iron  occurs  native  either  as  telluric  iron  or  as  meteoric  iron.  Tel- 
luric iron  is  sometimes  found  in  basaltic  rocks,  but  its  occurrence  in  this 
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form  is  not  kjiowii  in  the  State.  Meteoric  iron  has  beoi  i'(jund  in  at 
least  four  localities  and  analysed.  Nickel  is  always  present  and  some- 

times cobalt,  phosphorous,  graphite  or  diamond. 

El  Dorado  County :  A  meteorite  weighing-  85  pounds  was  found  at 
Shingle  Springs  in  1871  and  was  analysed  hy  Shepard^^^ 

Analysis : 
Fe  Ni  Insol 
88.02  8.88  8.50=100.40  per  cent 

Kern  County:  A  meteorite  found  in  the  San  Emidio  Mountains  in 

1888  weighed  about  80  pounds.     Jt  was  unfortunately  crushed  before 

its  identity  was  recognized  and  only  fragments  were  saved.     Merrill^^^ 

described  the  material  and  it  was  analysed  by  Whitfield ^2)      n  ̂ ^s 
erroneously  called  the  San  Bernardino  meteorite. 

Analysis : 
Fe        Ni        Co. 

88.25     11.27      0.48  =  100  per  cent 

San  Bernardino  County :  An  irregular-shaped  mass  of  meteoric  iron 
was  found  in  the  Ivanpah  district  in  1880  which  weighed  about  117 

pounds.     Analysed  by  Shepard^^^  and  by  G.  Gehring. 
Analyses : 

Shepard 
SpG 

  7.65 

Fe 

94.98 
Ni 
4.52 Co 

P 0.07 C 
0.10 

s SiOo  Graphite 
„       =99.67 

Gehring   8.07G 94.86 4.47 0.26 tr. 
0.12 tr. 0.04     0.07     =99.82 

*  This  meteorite  is  now  in  the  Museum  of  the  California  State  Mining 
Bureau. 

Trinity  County :  A  small  oval-shaped  mass  weighing  19  pounds  was 
found  at  Canyon  City  about  1875.     The  surface  was  oxidized  to  limonite. 

Analj^sis  of  the  purer  portion  was  made  by  Shepard*^ '^\ 
Analysis : 

Fe  Ni  Co  P 
88.81  7.28  0.17  0.12  =96.38  per  cent 

22.     AWARUITE. 

Native  alloy  of  nickel  and  iron,  NigFe, 

Isometric.     Grains    and    nuggets.     Tin-white    to    steel-gray    color.     Mag- 
netic.    H  =  5;  G  =  8.1. 

Del  Norte  County:  Small  grains  of  this  alloy  averaging  0.15  to 
1.5  mm.  in  diameter  were  found  in  the  residues  from  the  gold  washings 

of  Smith  River,  associated  with  magnetite  and  chromite.  Analysed  by 

Jamieson^i^ 
TTa  Po  Cn  P  S 

G  =  7.85 
Ni Fe Co 

Cu 
P S 

76.69 21.37 1.20 0.04 0.04 
0.06 



.Mi\i;im.s  OK  cAiji-oiiMA.  *  27 

ciiAi"i'i>:it  II. 

SUI.IMIIDKS. 

S<  ini-iinluls.  St  ntiiicxn  itc  I'olx  d.v  iiiitc 

Kt'alsiar  Splmlerite  Itornito 

(>ri>im<Mil  AliihaiidiU'  Ciihiuiilo 
Stibnile  Molnciiinaharilo  Clialcopyrile 
IJismuthinito  Ciiiiiabar  Marcasilo 

Molybdenite  (JrccMiockite  I'yrite 
Metals.  Covellite  Oxisulphtdcs. 
Argentite  Millorite  Kormesite 

Galenite  Troilite  \'oltzite 
Chalcocite  Pyrrhotite 

SEMI-METALS. 

23.     REALGAR— Red   Arsenic. 

Sulphide  of  arsenic,  AsS. 

Monocliuic.  Crystals  common ;  also  granular  massive  and  incrusta- 
tions. Color  bright  red  to  orange-yellow.  Streak  orange-yellow.  Resin- 

ous luster.     H  =  1.5  —  2  ;  G  -  3.55. 

Refractive  indices:    oc=2.4G;  ^  =  2..")0;  ̂   =  2.01. Heated  on  charcoal,  it  gives  volatile  white  fumes  of  arsenic  oxide  having 
garlic  odor.  Its  red  color  and  arsenic  fumes  distinguish  it  from  other 
minerals. 

Realgar  is  occasionally  found  with  arsenical  ores  of  silver,  lead  and 

copper,  hut  it  has  heen  rarely  seen  in  the  State. 

Alpine  County:  Specimins  of  deep  red  reali>ar  coating  pyrite  oc- 
curred in  the  Monitor  mine,  associated  with  minute  white  octahedrons 

of  arsenolite. 

Lake  County :  Some  realgar  with  orpiment  ls  said  to  occur  on  the  Eel 

River,  about  fifteen  miles  northwest  of  Bartlett  Springs. 

San  Bernardino  County :  Reported  as  occurring  about  forty  miles 

from  Needles,  the  locality  being  unknown. 

Sonoma  County :  Five  miles  west  of  Geyserville. 

Trinity  Count}^ :  A  specimen  was  found  in  calcite  in  the  northwestern 
part  of  the  county. 

24.     ORPIMENT. 

Sulphide   of   arsenic,   A.S0S3. 

Monoclinic.  Usually  in  foliated  masses.  Perfect  clinopinacoidal 

cleavage.  Sectile.  H  =  l,.5-2;  (J  =  .*}.4-:{.5.  Color  lemon-yellow.  Pale 
yellow    streak.     Pearly    luster. 

Refractive  indices:    oc  =2.4  ;    /^  =  2.T2;  ̂   =  2.72. 
Like  realgar  in  the  reaction.-;. 

Readily  distinguished  from  realgar  l)y  color.  The  two  are  usually 
associated  and  realgar  alters  into  orpiment. 
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Lake  County  :  Sonic  orpinient  w  itii  real<^ar  is  said  to  have  been  found 
on  Eel  River,  about  iifteen  miles  northwest  of  Bartlett  Springs. 

Trinity  County:  Some  yellow  orpiment  occurs  in  the  decomposition 

of  tlie  iron  sulphide>s  at  Island  Mountain. 

25.      STIBNITE— Antimonite 

Sulphide  of  antimony,   SboSa. 

Orthorhombic.  Long  prismatic  crystals,  often  bent  and  curved  and  with 
faces  striated  and  furrowed.  Cleavage  perfect  brachypinacoidal.  Color 

lead-gray.     Streak  dark  gray.     Metallic  luster.     H=:2;  G=4.52  —  4.62. 

Refractive  indices  >   oc  =3.194;  ̂   =  4.04G;  ̂   =  4.303. 
Melts  in  a  candle  flame.  Heated  on  charcoal,  it  gives  dense  white  coat- 

ing and  the  odor  of  sulphur. 

Stibnite  is  the  common  ore  of  antimony,  and  good  deposits  of  the 

mineral  exist  in  the  State.  It  occurs  generally  as  veins  in  granitic  and 
metamorphic  gneisses  and  schists.  In  gold  and  copper  districts  it  is  a 

common  associate  of  the  prevalent  sulphides  galena,  sphalerite,  chalco- 
pyrite,  pyrite  and  tetrahedrite,  consequently  may  usually  be  found  in 

those  districts  in  small  amounts.  It  is  characteristically  associated  with 
cinnabar. 

Calaveras  County :  Observed  with  gold  at  Mokelumne  Hill  and  in  the 

Mother  Lode  region. 

Inyo  County :  In  the  Cerro  Gordo  district  considerable  stibnite  was 

found  wdth  the  silver-lead  ores,  and  some  limonite  specimens  recently 
obtained  from  there  are  evident  pseudomorphs  after  long  prismatic 
stibnite  crystals.  Large  bodies  of  the  mineral  are  said  to  occur  on  the 

western  slope  of  the  Panamiut  Mountains,  near  Wild  Rose  Springs, 

associated  with  the  oxide  of  antimony.  Large  outcrop  on  east  slope  of 

Argus  Mountains,  between  Revenue  and  Shepherd  canyons ;  near  Owens 
Lake. 

Kern  County :  The  deposits  in  the  San  Emidio  Mountains  at  the 

head  of  the  San  Emidio  Canyon  have  long  been  known  and  were  the 

first  worked  in  the  State.  Veins  of  the  mineral  also  are  plentiful  in 

the  mountains  in  the  northeastern  part  of  the  county.  On  Erskine 
Creek  considerable  native  antimony  has  been  found  in  association  with 

the  stibnite.  Stibnite  also  occurs  in  the  Caliente  district.  Good  crystal- 

line specimens  occur  at  Piute ;  in  the  Tom  Moore  mine.  Clear  Creek  dis- 
trict ;  near  Tehachapi ;  near  Kernville ;  at  Hot  Springs ;  near  Havilah ; 

in  the  Cedar  Creek  Mining  district.  Occurs  also  at  the  Sierra  Sue  mine 
near  Glennville. 

Lake  County :  Some  stibnite  has  been  found  with  the  cinnabar  at 
Sulphur  Bank,  on  Clear  Lake. 

Los  Angeles  County:  Specimens  have  been  found  in  the  mountains 
south  of  Lancaster. 
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Mariposa  (^ouiitv:  Stibiiito  forms  one  of  tlio  snipliido  minorals  in  tlic 
j]:ol(l  {listricts  of  tiie  coiinly. 

Morced  County:  Fino  spocinicns  ol"  j)i-isiiialic  stibnite  have  come  from 
the  McLeoiid  mininp:  district. 

Mono  County  :  Very  common  in  the  Blind  Springs  district,  associated 

with  the  silver-lead  ores,  and  ̂ ioood  sjx'ciiiiciis  have  come  from  tin* 
Comanche,  Comet  and  Diana  mines. 

Monterey  County:  The  mineral  occurs  al)out  niiu;  miles  from  San 
Lucas. 

Napa  County :  Fibrous  ban'Qs  of  stibnite  occurred  with  the  cinnabar 
at  the  Manhattan  and  the  Boston  or  old  Ivodington  mines,  at  Knoxville. 

Nevada  County :  Occurs  with  galena  in  ({uartz  at  the  Red  Ledge 

mine ;  also  in  the  ]\lohawk  Antimony  mine  near  Nevada  City. 

Placer  County :  With  gold-bearing  quartz  in  the  St.  Laurence  Mine, 
Ophir  Mining  district. 

Riverside  County:  Bunches  of  stibnite  were  found  at  the  Crowell 

mine,  five  miles  southeast  of  South  Riverside.  Fine-grained  stibnite 
was  found  near  Corona. 

San  Benito  County:  There  are  numerous  veins  of  stibnite  in  the 

county,  especially  in  the  northeastern  part,  in  close  association  with  the 

cinnabar  deposits.  Fine  crj^stallized  specimeiis  have  come  from  the 
Rip  Van  Winkel,  Alta,  Gleason  and  Shriver  claims  in  the  Antimony 
Mountains,  northeast  of  Hollister,  and  some  of  the  crystals  have  the 

forms:  (010),  (130),  (110),  (310).  (210),  (430),  (113),  (4.5.12), 

(102),  Eakle^"\  Long  divergent  prisms  of  stibnite  have  come  from 
the  Blue  Wing  vein  of  Stayton  mine. 

San  Bernardino  County:  In  a  boulder  at  the  Centennial  mine.  A 
small  vein  of  stibnite  associated  with  wolframite  was  found  in  the 

Clark  Mountains;  occurred  with  the  scheelite  at  Atolia. 

San  Diego  County:  Occurs  on  Laiiiina  Mountains;  also  four  miles 
west  of  Jacumba. 

San  Luis  Obispo  County :  Occurs  near  head  of  San  Simeon  Creek ; 

radiating  prisms  in  quartz  occur  near  Cambria;  beautiful  crystalline 
stibnite  with  pyrite  in  quartz  occurs  on  the  south  fork  of  San  Simeon 

Creek,  near  summit  of  Santa  Lucia  range. 

Santa  Clara  County:  Large  divergent  columnar  masses  have  come 

from  near  Gilroy.  Stibnite  is  also  an  associate  of  the  cinnabar  at  the 
New  Almaden  cinnabar  mines. 

Sierra  County:  Occurs  as  one  of  the  sulphides  with  the  gold  ores  at 
Downieville. 

Sonoma  County:  Occurs  in  small  amounts  on  San  Antone  Creek 
near  Marin  Countv  line. 
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'ri'iiiilv  Coiiiilv:  I^'oiiikI  iicjir  W'cjin crNillc  willi  <|ii;ir1/  Jiiid  ])yi-it('. 

lias  IxH'ii   l"()iiii(l  iK'iir   1  !ay fork. 
Tulare  County  :  Kound  \n  the  JMiiicral  Kiii^  disti-iet  as  an  associate  of 

nriicutirerous  ^ah'na.  In  (juaj'tz  witli  pyrite  on  Dennison  Mountains; 
in  a  (|uart/  vein  cuttini*  slate  at  the  Lady  Aliee  mine,  one-quarter  mile 

soutli  of  Mineral  Kin.ii'. 

26.  BISMUTHINITE. 

Sulpliido   of   hismulli,    l^inS,-;. 

OrLlioihombic.  rsu;illy  lihrous  iiuissivxi.  Color  lead-grtiy.  Metallic 
luster.     1-1  =  2;   G  =  (;.4  — (5.5. 

Hciiled   on  i-linrcoiil,   it   liivcs  yellow  contin,^-  and   snl|)lnii-  odor.  C'ontlnn' 
assumes  a  briiilit  red  border  when  fused  with  ])<)lassium   iodide  and  sulphur. 

The  presence  of  bisniutli  luis  fre(juently  been  detected  in  the  con- 
centrates from  several  of  the  c^old  and  copper  districts,  but  the  form 

in  which  it  occurs  has  not  in  general  been  determined.  Bismuthinite  as 

a  distinct  mineral  has  only  been  noticed  in  a  few  localities. 

Fresno  County :  Some  small  pieces  were  found  in  Lot  1  mine  and  in 

the  second  Sierra  mine.  Kings  River  district.  Found  about  twenty 

miles  north  cf  Trimmer  on  King's  River.  Specimens  have  been  found 
in  the  northeastern  part  of  the  county. 

Inyo  County :  Said  to  occur  in  some  of  the  mines  in  the  Kearsarge 
Mountains,  near  Independence. 

Madera  County :  A  constituent  of  the  ores  at  Minarett  Mountains, 

Turner  (4). 
Mono  County :  Found  at  Oasis  with  bismutite. 

Riverside  County :  Found  at  the  Lost  Horse  mine. 

San  Bernardino  County :  Was  found  with  bismutite  in  the  Fnited 

Tungsten  Copper  mine,  ̂ lorongo  district. 

27.  MOLYBDENITE. 

Sulphide  of  molybdenum,  MoSo. 

Hexagonal.  Usually  in  scales  and  foliated  masses.  Cleavage  perfect 
basal.  Color  light  bluish  lead-grny.  Streak  lead-gray,  sometimes  with 
greenish  cast.     H  =  l.  —  1.5;  G  =  4.7. 

Soluble  in  nitric  acid  and  fusibl(\  gi\ing  sulphur  odor.  This  readily  dis- 
tinguishes it  from  graphite.   A^hich   it  closoly   resembles. 

Molybdenite  is  the  source  of  the  molybdenum  used  in  steel  manu- 

facture, for  which  there  is  some  demand.  The  mineral  is  widely 

distributed  in  the  State,  occurring  in  small  flakes  and  leaves  in  quartz 

and  crystalline  rocks.  There  are  few  places  where  it  is  segregated 

sufficiently  to  pay  for  its  extraction.  It  strongly  resembles  graphite 
but  can  generally  be  distinguished  from  that  mineral  by  its  lighter 

bluish  lead-gray  color  and  its  occurrence  in  quartz  rather  than  in  white 
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liiiR'stonc.      Ill  .'ill  comitit's  liaviiij?  granitoid  i-ocks  some*  iiiolyljtieiiite  can 
be  fouiKl. 

El  Dorado  County:  Broad  I'olialcd  plates  occur  at  tlie  old  Cosunines 
copper  mine,  near  Kairplay,  in  a  pegmatite  vein  with  hornite,  c^halco- 
pyrite,  epidote,  p:arnet,  axinite,  hornblende  and  oithoclase.  Also  in 

plates  at  Grizzly  Flats. 

Fresno  County:  In  (piartz  at  the  Kings  River  Canyon  copper  mine. 
Good  broad  plates  have  been  found  in  (piartz  ro;k  of  Green  Mountain, 

on  the  south  fork  of  San  Joacpiin  Jiiver.  .Mineral  occurs  on  Kin^s 

River,  thirty  miles  east  of  Trimni(-r  with  calcite  and  epidote.  Occurs  in 
Hakes  in  the  White  Pine  district. 

Inyo  County:  In  quartz  on  White  Mountains.  A  thick  ledge  con- 
taining much  molybdenite  was  reported  on  the  west  side  of  Death 

Valley.  Good  liakes  in  the  rocks  of  the  Sierras  near  Independence. 

^Molybdenite  occurs  at  the  Pine  Creek  Tungsten  mine,  in  large  masses. 

Occurs  in  a  quartz  vein  at  contact  of  granite  and  limastone  at  the 

Lucky  Boy  Prospect,  seven  miles  east  of  Kearsarge ;  on  Lone  Pine 

Creek  at  upper  part.  • 
Kern  County :  Occurs  with  chalcopyrite  and  pyrite  in  massive  Avhite 

quartz  in  the  Democrat  Spring  Mining  .district,  forty-five  miles  east  of 
Bakersfield. 

Madera  Countv :  Plates  were  found  in  the  Speckerman  mine  at 

Fresno  Flat.    A  .«mall  deposit  at  Sugar  Pine. 
Mariposa  County:  Specks  of  the  mineral  occur  in  a  lens  of  garnet, 

epidote  and  quartz,  on  the  southeast  slope  of  Mount  Hoffman,  Turner ^^^ 

and  at  Knights  Creek  near  Big  Trees,  Turner  ^"^^  Occurs  in  quartz 
in  the  Kinsley  mining  district  and  with  molybdite,  seven  miles  from 
El  Portal. 

Mono  County:  Found  with  molybdite  at  Cameron  near  Bridgeport; 
in  quartz  at  the  Minnie  mine,  Sweetwater  Range;  at  Silverado  Creek 

with  molybdite,  AVhiting^^*.  Found  with  molybdite  one  mile  north  of 
Star  City.  Occurs  in  granite  about  six  miles  west  of  Sweetwater, 

Nevada.  Also  found  in  a  quartz  ledge  ten  miles  south  of  Fales  Hot 

Springs. 

^Monterey  County :  Occurs  in  quartz  on  the  Westcott  ranch,  eight 
miles  east  of  Soledad. 

Napa  County :  In  quartz  on  Mt.  St.  Helena. 

Nevada  County:  Abundant  at  Nevada  City  mixed  with  limonite, 

Genth^^) .  good  plates  in  the  Mayflower  mine,  Nevada  City ;  in  the 
Excelsior  mine,  Meadow  Lake  district ;  in  the  rocks  of  Signal  Peak ;  in 

a  garnet-epidote  rock  near  Lake  Tahoe;  broad  plates  in  white  quartz 
near  Truckee. 
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Placer  County:  In  a  granodiorito  willi  (•<)j)p('r  minerals  at  the  Elder 
mine,  about  four  miles  west  of  Clipi)er  Gap.  Occurred  in  some  of  the 

mines  of  tin'  ()i)hir  district,  Lind^rcii' *'.  Occurs  with  })yrite  in  quartz 
near  Oisco.  Flakes  of  lar^c  si/.c  occur  in  a  pe<;matite  near  Rubicon 
River. 

Plumas  County :  Broad  plates  occur  in  the  Meadow  Valley  mining 
district. 

Riverside  Connty :  Small  flakes  of  molybdenite  occur  in  thin  peg- 

matite veins  intersecting]^  granite  al  a  ((uai'ry  about  4J  miles  northeast 
of  Corona.  Occurs  in  a  (piartz  vein  in  a  (|uart/-biotite  gneiss  about 

thirty-five  miles  east  of  Ilemet. 
San  Diego  County:  Found  in  granite  at  Campo,  with  malachite  and 

chalcopyrite  at  l^otrero  and  in  the  Crapevine  mining  district.  The 
Ramon  a  deposit  at  the  Bour  mine  was  concentrated  and  a  small  amount 

produced ;  with  molybdite  twenty  miles  north  of  Encinitas. 
Shasta  County:  In  granite  on  Hazel  Creek  and  also  on  Tom  Neal 

Mountain,  near  Delta.  In  aplite  or  alaskite  on  Boulder  Creek  near 

Gibson  with  molybdite  coatings,  where  it  has  been  concentrated  by 
flotation  and  several  tons  produced. 

Siskiyou  County:  Occurs  in  the  Yellow  Butte  Copper  mine,  east 
of  Weed.     Occurs  also  near  Dunsmuir. 

Trinity  County:  AVith  molybdite  near  Lewiston,  Sec.  31,  T.  33  N., 

R.  8  W.,  M.  D.  AI.     Occurs  in  quarts  Avith  some  pyrite  near  Helena. 

Tulare  County :  In  plates  at  Three  Rivers  and  in  the  Mineral  King 

district,  with  molybdite.  Fine  large-  foliated  plates  of  molybdenite 
occur  in  a  granodiorite  at  the  head  of  Kaweah  River. 

Tuolumne  County :  In  a  quartz  vein  in  granite  on  the  south  side  of 

Knights  Creek,  northeast  of  Columbia;  in  a  quartz  vein  with  garnet, 

epidote,  and  sphalerite,  about  three  miles  west  of  Tower  Peak,  Turner^^^ 
Ventura  County :  Reported  from  Frazer  ̂ Mountain  and  AIcDonald 

Peak. 

Yuba  County:  Plates  of  molybdenite  with  yellow  molybdite  occur  in 
granitic  rock  near  Camptonville. 

METALS. 

28.     ARGENTITE— Silver  Glance. 

Sulphide  of  silver,  AgoS. 

Isometric.  Octahedral  crystals,  often  distorted.  Commonly  in  arbor- 
escent and  reticulated  shapes.  Color  dark  lead-gray  to  black.  Streak 

black.     Metallic  luster.     Highly  sectile.     H  =  2  — 2.5;   G  =  7.3. 
Heated  on  charcoal,  it  .cives  a  slight  odor  of  sulphur  aud  is  readily 

reduced  to  a  bead  of  metallic  silver. 

Argentite  is  the  primary  silver  mineral  in  many  of  the  silver  districts 
and  is  usually  associated  with  other  silver  minerals  such  as  cerargyrite, 
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stq>h}niito,  polybjisilc  and  pyrar^'N  rilr,  and  willi  arfjjcnitil'croiis  j^altiiia. 
Silver  is  i'ouml  with  the  ii^oUl  and  copixT  of  tlie  State,  but  there  are  few 
distinct  silver  districts. 

Alpiuo  County:  One  of  the  sulphides  of  the  Silver  Mountain  dis- 
trict, and  snuiU  oetahodral  crystals  have  come  from  the  Advance  mine. 

Inyo  County:  This  is  one  of  the  few  silver  counties  of  the  State  and 

argentite  has  been  (piite  connnon  in  some  of  the  mines,  especially  at 
Cerro  Gordo.  IMassive  and  crystal  specimens  have  been  prominent  in 

the  Oriental  mine,  Deep  Sprinc:  A'alley.  Occurs  as  an  im]ioi'tant  silver 
mineral  in  the  ̂ NFinietta  Belle  mine. 

Kern  County :  Argentite  crystals  associated  wdth  native  silver  have 
been  found  in  the  Silver  King  mine,  near  Garlock.  It  occurs  with 

tetrahedrite  and  pyrargyrite  at  the  Amalie  mine. 

Los  Angeles  County :  Was  one  of  the  silver  minerals  of  the  Kelsey 

mine,  near  San  Gabriel  Canyon,  associated  with  native  silver,  erythrite, 
smaltite,  and  annabergite.  Also  found  at  Silverado  with  argentiferous 

galena. 
INIariposa  County :  The  Bryant  silver  mine  contained  argentite  and 

ruby  silver. 

Mono  County :  Found  sparingly  in  the  Bodie  and  Benton  districts 

with  gold,  tetrahedrite,  sphalerite,  chalcopyrite  and  galena.  In  the 

Sweet'svater  Range,  north  of  Bridgeport,  the  mines  contained  argentite 
wdth  gold,  cerargyrite,  tetrahedrite,  native  silver. 

Nevada  County :  Mentioned  by  Lindgren*^^^  as  occurring  in  the  Alli- 
son Ranch  mine,  near  Nevada  City. 

San  Bernardino  Count}' :  The  silver  districts  of  this  county  have 
produced  some  argentite,  but  in  general  the  sulphide  has  not  been 

prominent.  The  mines  of  the  New  York  Mountains  near  Manvel  show 

.some,  and  also  the  old  Imperial  and  Tiptop  mines.  Lava  Beds  district 

has  produced  crystals.  It  occurred  to  some  extent  with  the  hornsilver 

in  the  Calico  and  Barstow  mining  districts.  Found  with  galena,  chalco- 
pyrite and  pyrite  in  the  Goldstone  district. 

29.     GALENITE— Galena. 

Sulphide  of  lead,  PbS. 

Isometric.  Cubes  and  cubooctahedrons  common.  Also  massive,  coarse 
and  fine  granular  and  sometimes  lamellar  and  foliated.  Cleavage  perfect 

cubic.  Color  lead-gray.  Streak  dark  gray.  Metallic  luster.  El  =  2.5; 
G-7AS. 

Heated  on  charcoal,  a  dense  lemon-yellow  coating  forms  and  a  slight 
odor  of  sulphur  can  be  detected.   Is  easily  reduced  to  a  bead  of  metallic  lead. 

Galenite  is  a  very  common  mineral  and  is  usually  prominent  in  all  of 

the  gold,  silver  and  copper  districts.  It  is  found  in  large  and  small 

cubes  and  in  granular  and  foliated  masses.     ̂ luch  of  it  is  argentiferous 
3—22132 
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Miul  i'orins  th(;  silver  ore  of  llic  State.  The  cliaracteristic  associates 

are  sphalerite,  i>yri1e,  teti-ahcdritc,  c]iMl('oi)yrite,  ])arite,  fiuorite  and 
calcite.  Its  two  conmioii  allo'jition  pi-oduets,  eerussite  and  anglesite, 
very  often  accoinpany  it. 

Alpine  County:  Jt  occurs  argcntiierous  JJi  the  Silver  IMountain  dis- 
trict. 

Amador  County :  Very  often  found  in  the  mines  near  Plymouth  and 

along  the  Mother  Lode. 
Butte  County :  Occurs  with  chalcopyrite  and  quartz  in  the  Butte 

Creek  mining  district. 

Calaveras  County :  On  Carson  Hill,'  at  Angels  and  in  many  of  the 
mines  of  the  Mother  Lode.  It  occurs  with  sphalerite  at  the  Buckhorn 

mine,  Oromiento  mine,  Washington  mine,  Yaller  Kid  mine,  Collier 
mine  near  Murphy,  at  West  Point  in  the  Star  of  the  West  mine  and 

Gold  Nugget  mine ;  at  the  Com(  t  mine  on  Mokelumne  River. 

El  Dorado  County :  A  sulphide  constituent  of  many  of  the  mines  of 

the  county.  Common  in  cuhes  at  Grizzl}-  Flats.  Some  of  the  mines  of 
the  county  from  which  it  has  heen  reported  in  the  ores,  mostly  accom- 

panied by  ])yrite  and  sphalerite,  are:  Grand  Victory  mine,  Diamond 
S[)rings,  Flagstaff,  Mount  Pleasant,  Humbug  mines  of  Grizzly  Flat; 
Bonesett  and  Vandalia  mines  near  Shingle  Springs;  Pilot  Hill  mines. 

Fresno  County :  At  Luakala  mine.  Contact  mine,  Fre-sno  Chief  mine^ 

Jumper  Claim  near  Spanish  Peak. 

Imperial  County :   Small  veins  and  pockets  five  miles  cast  of  Picacho ; 

large  masses  in  Paymaster  mine  in  the  northern  part  of  Barren  Moun 
tain  near  Colorado  River. 

Inyo  County :  Argentiferous  galena  has  been  the  important  silver  ore 
of  the  county.  At  the  old  Modoc,  San  Felipe,  Defiance,  and  other  mines 
of  the  Cerro  Gordo  district  it  formed  the  chief  silver  ore.  Common 

also  in  the  Panamint  Range  and  fine  crystals  have  come  from  the  Blue 

Wing  mine.  Pine-grained  masses  occur  lat  the  Hidalgo  mine.  At  Blue 
Dick  mine ;  Kingston  Mountain ;  with  eerussite  in  limestone  at  Chloride 

Clifi:  mine;  in  limestone  with  sphalerite  at  Camp  Burgess;  with  smith- 
sonite  and  eerussite  in  limestone  at  the  Ophir  mine.  Slate  Range;  in 

the  Deep  Springs  mining  district ;  at  the  Morning  Star  mine,  Saratoga 

Springs;  at  the  Custer  mine  in  banded  masses  with  chalcopyrite;  the 

Montezuma  mine  with  eerussite,  ten  miles  southeast  of  Big  Pine ;  Mar- 

ble Canyon  mine.  Opal  mine,  Lucky  Hike  Prospect,  Nancy  Hanks  mine, 

and  Daisy  mine,  in  the  Wancobe  mining  district;  Union  mine;  Santa 

Rosa  mine ;  in  most  of  the  mines  of  the  Resting  Springs  district ;  with 

anglesite  and  eerussite  in  the  Ubehebe  mine;  in  the  Darwin  mining 

district ;  mined  at  the  Monster  mine  on  the  east  slope  of  Inyo  Mountains. 
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Kerii  County:  Oi-curs  in  I  lie  niiiics  near  (Jai'lock  and  in  the  Ainaliu 
tlistriet  at  the  liriuhl  Stni-  mine.  IMntc  disli-ict  nssociatcjl  with  arscno- 

l)yrit(»;  with  schcc'litc  in  the  Aiiialic  .hiwlnMic  Canyon. 

Los  Anjj:eU\s  County:  Tlic  Kclscy  iiiiiic  iicai-  Ihc  San  (Jahrici  Canyon 
contained  some  gah^na.  A  small  deposit  occurred  on  Santa  Catalina 

Island  which  cai'ried  a  little  silvci-  and  some  sphalerite  and  chalcopy- 
rite. 

Madera  County  :  Lar^e  eu])es  have  come  i'rom  the  Star  mine,  ]\Iount 
Kaymond  district;  at  tlie  (Jambetta  mine,  (irub  (iulch;  in  the  Kings 

Creek  and  Minaret  districts;  in  the  Silver  Peak  and  l)e  Soto  mines, 

North  Fork  district;  AVhite  Chief  mine.  Mineral  King  district. 

Mariposa  County :  Mines  near  Bagby  and  Coultendlle  show  galena 

and  it  is  a  frequent  suli)hide  constituent  of  the  gold-bearing  veins. 

Occurs  with  lii^lit  yellow  sphalerite  disseminated  through  aui'iferous 
quartz  in  the  Treaisure  mine,  Quartzburi]:  district ;  also  in  the  ̂ Moore 
Hill  and  Bondurant  mines. 

Mono  Count}^ :  This  is  one  of  the  silver-lead  counties  and  argen- 
tiferous galena  forms  important  bodies  of  ore.  It  is  very  common  in  the 

Bodie,  Benton  and  Lundy  districts  ami  at  the  claims  on  the  Sweetwater 
Range. 

^lontei'ey  County :  Small  veins  of  ai'gentiferous  galena  occurred  in 
the  old  Alisal  mine  on  El  Rancho  Alisal,  about  eight  miles  southeast 
of  Salinas. 

Nevada  County:  Found  in  the  Meadow  Lake  and  other  mining 

districts  of  the  county.  Mentioned  by  Lindgren^^^  as  one  of  the 

minerals  of  the  mines  at  Grass  Yallej^  and  Nevada  City. 
Orange  County:  Argentiferous  galena  occurs  near  Elsinore  and  in 

the  Silverado  district ;  at  the  Blue  Light  mine,  Santiago  Canyon. 

Placer  County:  In  the  Ophir  mining  district  at  several  of  the  mines; 

also  in  the  mining  districts:  Last  Chance.  Weinar,  I\Iichigan  Bluff, 
Butcher  Ranch,  Dutch  Flat,  Canada  Hill,  Deadwood,  Rock  Creek. 

Plumas  County:  Occurs  in  the  ]\Ieadow  Valley  and  Light's  Canyon 
districts.  At  the  Plumas  Eureka  mine;  in  the  Butte  Bar  mine;  with 

gold  at  Granite  Basin ;  on  Feather  River  a  few  miles  above  Quincy. 

Riverside  County :  Found  in  the  Free  Coinage  mine,  the  Steele  mine 

and  Gold  Galena  mine.  ̂ Massive  pieces  and  cubes  of  galena  are  asso- 
ciated with  the  garnet,  quartz,  sphalerite,  pyrite  and  chalcopyrite  at 

Crest  more. 

Sacramento  County :  At  Michigan  Bar  with  sphalerite  and  pyrite, 

Hanks(6). 
San  Bernardino  County :  Argentiferous  galena  with  lead  carbonate 

was  common  in  several  of  the  silver  districts  of  the  county.  Common  in 
the  Silver  Mountain,  Silver  Reef,  and  to  some  extent  in  the  Calico 
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and  Barstow  districts.  Occui's  with  rmaritc.  aiij^lesite,  cerussite  and 
smitlusonitc  in  a  doloiiiit ic  linicstoni'  at.  tlic  Tlx'x  ininc.  Black  Mountains, 
six  miles  north  of  Saratoj^a  Sprinj^s. 

San  Diego  County :  Small  body  in  mica  schist  north  of  Valley  Center. 

Shasta  County:  It  is  present  although  not  in  abundance  at  most  of 

the  copper  mines.    Common  in  veins  in  slate  in  Weaverville  Quadrangle. 

Sierra  County :  In  the  Pride,  Ironsides,  Phoenix,  Sierra  Buttes,  Wil- 
lowby,  Alhambra.  Bullion,  Four  Hills,  Gold  Canyon,  Black  Jack  Alaska, 

Kanaka,  Nixon  and  other  mines. 

Siskiyou  County:  Occurs  in  deposits  near  Callahan,  carrying  some 

silver.  Also  at  Seiad  Valley,  Siskiyou  mine;  Hunter  mine;  near  Yreka; 

altered  to  angiesite  and  cerussite  at  Happy  Camp. 

Tehama  County:  On  Cow  Creek,  Hanks^^^. 
Trinity  County :   Reported  from  Dobbyn  Creek  near  Grizzly  Creek. 
Tulare  County:  Prominent  in  the  Mineral  King  district. 

Tuolumne  County :  At  the  Soulsby  mine,  and  to  some  extent  with 

pyrite  and  sphalerite  in  the  mines  on  Quartz  Mountain  and  Whiskey 

Hill.  Also  at  Black  Oak  mine,  Mt.  Dana  mine,  Santa  Maria  mine, 
Porto  Fino  mine,  Piatt  mine,  Mary  Ellen  mine,  Keltz  mine.  Rising 

Sun  mine.  Golden  Treasure  mine,  Juliana  Bar  mine.  Star  mine,  Semi- 
nole mine,  Providence  mine,  Carlotta  mine.  Gem  mine.  Sonnet  mine, 

Experimental  mine. 

Ventura  County:  Occurs  with  pyrite  in  the  Long  Dave  mine,  near 
Stauffer. 

30.     CHALCOCITE — Copper  Glance — Redruthite. 
Sulphide  of  copper,  CuoS. 

Orthorhombic.  Crystals  with  deeply  striated  faces.  Generally  com- 
pact massive.  Color  dark  lead-gray  to  black.  Streak  black.  Metallic 

luster.     H  =  2.5  — 3;   G  =  5.70. 
Chalcocite  is  easily  reduced  to  metallic  copper  on  charcoal.  Dissolved  in 

nitric  acid  and  adding  ammonia  produces  a  beautiful  blue  solution.  Some 
reddish  ferric   hydrate  is  apt  to  be  precipitated  as  an  impurity. 

Massive  specimens  of  the  dark  gray  chalcocite  are  common  in  many 

of  the  copper  claims  of  the  State,  but  large  bodies  of  this  valuable 

copper  mineral  are  rare.  The  mineral  is  formed  in  the  lower  levels 

through  the  secondary  enrichment  of  the  copper-iron  sulphides  by 

solutions  charged  with  copper  obtained  from  the  upper  zones  of  oxida- 

tion. Bornite  and  chalcopyrite  are  often  intermixed  with  the  chalco- 
cite, and  malachite  commonly  coats  the  surfaces  of  specimens. 

Alpine  County:  Probably  the  first  copper  claim  in  the  State  was 

the  Uncle  Billy  Roger's  claim  in  Hope  Valley,  in  the  northwestern 
comer  of  the  county.  The  claim  was  described  as  a  chimney-shaped 
deposit  in  a  garnet  rock  which  carried  some  chalcopyrite,  pyrite  and 
chalcocite. 
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Calaveras  County :  Small  amounts  of  massive  chalcocite  have  been 

found  in  the  copper  dei)osits  at  Canifx)  Seco  and  Copperopolis. 

Occurred  also  on  Quail  Hill,  Silliman'^'*.  Small  amount  in  quartz  at  the 
Excelsior  mine,  Angels;  also  in  the  Telegraph  mine,  Hog    Hill. 

Colusa  County:   ̂ lassive  at  the  American  mine. 

Del  Norte  County :  Massive  ehalcoeite  occurred  in  the  Copper  Creek, 
Diamond  Cfeek  and  Crescent  City  mines. 

El  Dorado  County:  In  the  old  Cosumnes  copper  mine  near  Fair- 
play  it  was  associated  with  bornite  and  chalcopyrite.  With  bornite  and 

chalcopyrite  in  serpentine  at  the  Boston  mine,  Latrobe. 

Humboldt  County:  Occurs  in  the  Horse  Mountain  district.  Large 

masses  and  disseminated  particles  in  serpentine,  in  assocation  with 

native  copper,  malachite  and  cuprite,  occur  at  the  Iron  Mt.  mine. 

Inyo  County:  There  are  numerous  copper  claims  in  this  county  and 

good  specimens  of  the  massive  chalcocite  have  come  from  the  Ubehebe 

Mountains.    Also  occurs  in  the  Minnietta  mine,  Lookout  Mining  district. 

Kern  County :  Associated  witli  chalcopyrite  on  Mescj[uite  Mountain, 
near  Garlock. 

Lake  Count}':  Some  found  on  the  Langtry  Kanch,  iie\en  miles  south 
of  Middletown. 

Lassen  County :    A  fine  specimen  has  come  from  the  Lummis  mine. 

Los  Angeles  County :  Occurred  in  the  mines  at  La  Soledad  Pass. 

Madera  County :  Found  in  the  old  Buchanan  mine. 

Mariposa  County:  Occurred  in  small  amounts  in  some  of  the  claims 

near  Coulterville.  In  the  Comet  mine,  Pocahontas  mine  and  at  Hornitos. 

Napa  County :  Associated  with  covellite  and  malachite  in  the  Jumper 
mines. 

Nevada  County:  With  cuprite  and  malachite  at  the  Oro  Grande 
mine,  Cisco. 

Placer  County :  Said  to  have  occurred  in  the  Baker  mine  near 

Lincoln.    With  native  copper  and  cuprite  at  Meadow  Lake. 

Plumas  County :  Rich  copper  ore  consisting  of  chalcocite  and  bornite 

is  found  in  the  Gennessee  Valley  and  Light's  Canyon  districts.  Chal- 
cocite occurs  at  the  Engels  mine  as  a  replacement  of  bornite. 

Riverside  Count}^ :  Observed  at  the  ̂ It.  King  mine.  A  little  chaco- 
cite  is  present  with  other  sulphides  in  the  limestone  at  Crestmore. 

San  Benito  County:  Small  grains  of  chalcocite  occur  in  the  natro- 

lite  with  the  benitoite  of  this  county,  Louderback*^^)^ 
San  Bernardino  County :  Some  of  the  copper  claims  in  the  mountains 

in  the  eastern  part  of  the  county  contain  rich  masses  of  copper  glance. 
Good  specimens  have  come  from  the  Silver  Prize,  Copper  World, 

Francis,  Arabella,  Florence  and  Hettie  mines.  Occurs  with  bornite  at 

the  Francis  Copper  mine,  Kelso  district,  Providence  Mountains.    Found 
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ill  a  (jiuirt/  |)()ri)h\  TV,  seven  miles  south  of  Ludlow;  with  bornite,  four 

iniloK  oast  of  Judson  ;  with  tonorito,  thirty-oi^^ht  miles  east  of  Mojave. 

Sail  Dieuo  Couiitx':    Found  at  Potrero  in  massive  specimens. 
Shasta  County:  Some  chalcocite  has  been  found  in  most  of  the 

coi)i)or  mines  of  the  county,  but  the  mineral  is  not  prominent  in  any  of 

them.  Speeimens  have  eoine  from  the  Mountain  Copper,  Balaklala, 

Afterthought,  Bully  Kill  and  Copper  City  mines. 
Sierra  (/ounty :    Observed  in  the  Four  Hills  mine. 

Siskiyou  County :  Found  intermixed  with  molybdenite  at  the  Yellow 

Butte  Copper  mine,  De  Laney ;  in  the  Copper  King  mine ;  in  the 
Bonanza  mine  near  Honolulu. 

Trinity  County :  In  the  Copper  Queen  lode,  Carrville  district. 

Oeeurs  with  the  pyrrhotite  mass  at  Island  Mountain. 

Tuolumne  County:  Occurred  in  the  Whiskey  Hill  mines,  Silliman^^^ 

31.     STROMEYERITE. 

Sulphide  of  silver  aud  copper,   (Ag,  Cu)2S. 

Orthorhombic.  Generally  compact  massive.  Color  and  streak  dark 

steel-gray.     Metallic   luster.     H=:2.5  — 3;    G=:  6.15  — 6.3. 
Dissolved  in  nitric  acid,  and  a  few  drops  of  hydrochloric  acid  added  to 

the  solution  produces  a  precipitate  of  white  silver  chloride.  Ammonia  added 
to  solution  dissolves  this  precipitate  and  the  solution  turns  deep  blue. 

This  mineral  has  only  been  found  in  silver  districts  where  copper  is 

also  present.  It  is  formed  in  the  same  way  as  chalcocite  and  may  grade 
into  it. 

Alpine  County :  Believed  to  be  a  part  of  the  ore  in  the  Monitor  and 

Mogul  districts,  associated  with  galena,  sphalerite,  pyrite  and  enargite. 

Inyo  County :  The  Silver  Queen  and  other  mines  of  the  Panamint 
Mountains  contained  the  mineral  with  tetrahedrite  and  cerargyrite. 
Found  also  in  the  Cerro  Gordo  and  Wild  Rose  districts. 

Riverside  County:  Probably  present  in  the  Homestake  copper  mine 
in  the  Palen  Mountains. 

San  Bernardino  County :  It  occurred  as  one  of  the  numerous  minerals 
of  the  Calico  district  and  an  analysis  of  it  from  the  Silver  King  mine 

was  made  by  Melville  and  Lindgren<^^\ 

Ag-  Cu        Fe  S         Res  =  BaSOi  +  SiO-. 
53.96     28.58     0.26     15.51     1.55  =  99.86    per    cent.     Sp.    G  =  6.28 

Sierra  County:  A  specimen  of  copper-silver  sulphide  stromeyerite 

came  from  the  Original  16-1  mine,  Alleghany. 
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32.     SPHALERITE— Zincblende— Black   Jack. 

Sulphide  of  zinc,  ZnS. 

Isometric.  letraluHJnil.  Imperfect  crystals,  granular  and  massive.  Cleav- 
a.1,'0  perfect  dodecahedrnl.  Tolor  yellow,  brown  and  black.  Streak  colorless 
to  yellowish  brown.     Resinous  luster.     11=0.5  —  4;  0  =  4.0. 

liefractivi'  index:  /i  =  2.47. 

A  sliiihi  cDatiuj:.  yellowish  while  hot  and  whitish  wiien  cold,  is  obtained 
by  intense  heatinji.  A  few  drops  of  cobalt  nitrate  added  to  ihe  assay  and 
intensely  heated  ?ives  a  yellowish  green  color,  which  is  characteristic  of 
zinc  minerals.  Gives  strong  hydrogen  sulphide  odor  when  dissolved  in 
hydrochloric    acid. 

Sphalerite  is  a  \ery  coinmon  sulphide  and  is  very  prevalent  in  most 
of  the  mining  regions.  It  occurs  from  clear  light  brown  to  very  dark 

brown,  almost  black  masses.  Its  typical  associate  is  galena,  but  it  is 

also  often  intimately  mixed  with  pyrite,  chalcopyrite,  tetrahedrite, 

arsenopyrite  and  lead-silver  minerals.  In  the  smelting  of  zinc-bearing 
ores  few  of  the  smelters  have  endeavored  to  save  the  zinc. 

Alpine  County :  Occurred  as  one  of  the  minerals  in  the  Rogers  claim, 

Hope  Valley. 

Calaveras  County:  Common  in  the  pyrite  ore  at  Campo  Seco  and 

Copperopolis.  Common  in  the  mines  near  ]Murphy  with  galena.  In 

the  Washington  mine,  Indian  Creek ;  at  West  Point  in  the  Gold  Xugget, 

Star  of  the  West  and  other  claims,  with  galena  in  auriferous  quartz. 

In  the  Grasshopper,  Comet,  Jones  mines. 

El  Dorado  County:  One  of  the  sulphides  in  the  mines  at  Grizzly 

Flats,  Pilot  Hill  and  other  mines  of  the  county.  In  the  Mt.  Pleasant, 

Eagle  King,  Sun  Dog,  Flagstatf,  ]\Iadelena,  Humphrey,  Grand  Victor}' 
mines  associated  with  galena. 

Fresno  County:  In  the  Jumper  Claim  near  Spanish  Peak.  In  the 

Luakala  mine  with  galena  and  quartz. 

Humboldt  County :    Found  as  float  on  Yager  Creek. 

Inyo  County:  Common  as  an  associate  with  galena  in  the  Darwin, 

Cerro  Gordo  and  Inyo  Mountain  mines.  Occurs  in  small  amounts  with 

the  garnet  and  scheelite  near  Bishop. 

Kern  County :  Very  fine-grained  masses  in  the  Cinderella  mine ;  with 
pyrite,  pyrrhotite  and  chalcopyrite  near  Lebec  Post  Office:  in  the 
Urbana  mine. 

Los  Angeles  County :  With  galena  and  chalcopyrite  on  Santa  Cata- 
lina  Island. 

Madera  County :  With  galena  in  the  McMurray  and  Homestake 

mines.  Mt.  Raymond :  in  the  Gambetta  mine.  Grub  Gulch ;  at  the  Fine 

Gold  mine.  Railroad  Flat ;  Avith  galena  and  chalcopyrite  at  the  Xellie 

and  Abbey  mines.  Hildreth  district ;  in  the  El  Capitan.  Advance,  De 
Soto,  ̂ Matilda  and  Commoner  mines.  North  Fork  district.     Occurs  on 
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the  .North  Fork  San  Joaquiu  Kivi*r,  ajid  masses  oi  sphalerite  with  streaks 

of  chalcopyrite  occur  in  the  Best  C'hance  mine  in  the  Minaret  district. 
Mariposa  County :  Occurs  in  the  mines  along  the  Mother  Lode.  A 

light  brown  tribo-luminescent  variety  mixed  with  white  barite  and  gray 
tetrahedrite,  the  ore  resem])ling  a  dark  gray  schist,  was  found  at  the 

Fitch  mine  and  was  desci'ibed  by  Eakle^^^  and  Eakle  and  Sharwood*^^^ 
The  sphalerite  emits  a  peculiar  train  of  light  when  scratched  or  rubbed- 

The  material  was  first  put  on  the  market  as  a  radium  ore,  and  later 

has  been  ground  and  sold  to  the  gullible  public,  under  the  name 

"Akoz, "  as  a  curative  for  a  great  variety  of  ailments.  Light  yellow 
with  galena  at  the  Treasure  mine,  Quartzburg  district ;  dark  sphalerite 

with  chalcopyrite  on  the  Chowchilla  River ;  in  the  Bondurant  mine  with 

galena  and  quartz. 

IMono  County :  Occurs  in  the  Homer,  Lundy  and  Benton  districts. 

Massive  black  with  pyrite  occurs  at  the  Bunker  Hill  mine,  Largo  dis- 
trict ;  with  galena  in  the  White  Mountains  east  of  Benton. 

Nevada  County:  Occurs  in  many  of  the  gold  mines  of  this  county. 
Prominent  in  the  Meadow  Lake  district  and  in  the  mines  of  Grass  Valley 
and  Nevada  City. 

Orange  County :  Occurs  with  galena  in  the  Blue  Light  mine,  San- 
tiago Canyon. 

Placer  County:  One  of  the  associate  minerals  in  the  gold  deposit  at 

Ophir.  With  galena  and  pyrrhotite  in  the  True  Fissure  Mine;  in  the 
St.  Lawrence  and  Bullion  mines. 

Plumas  County :  The  mines  of  the  Meadow  Valley,  Indian  Valley  and 

Light's  Canyon  contain  some  sphalerite  with  the  other  sulphides.  Small 
crystals  occur  in  the  fine-grained  quartz  at  Cronsberg ;  with  galena  and 

gold-bearing  quartz  in  Granite  Basin  and  in  the  Plumas  Eureka  mine. 
Small  amounts  occur  with  the  copper  ores  at  Engels. 

Riverside  County :  Black  sphalerite  occurs  in  the  vesuvianite-garnet 
masses  at  Crestmore,  some  of  it  coated  with  yellow  greenockite. 

Sacramento  County:  At  Michigan  Bar  with  galena. 
San  Bernardino  County :  In  this  county  zincblende  is  found  to  some 

extent  with  the  silver-lead  sulphides.  Specimens  have  come  from  the 

Silver  Reef,  Calico,  Grapevine  and  Lava  Beds  districts.  Perfect  tetra- 
hedral  crystals  were  found  in  the  Morongo  district;  also  common  in 
the  New  York  mountains. 

San  Diego  Count}^ :    With  pyrrhotite  and  pyrite  near  Fallbrook, 
Santa  Clara  County:  Small  amounts  in  quartz  reported  from  the 

Dennis  ]\Iartin  ranch,  four  miles  west  of  Menlo  Park. 

Shasta  County:  Masses  of  sphalerite  occur  in  the  Afterthought  and 

Peck  mines  and  to  some  extent  in  the  Bully  Hill,  Copper  City,  Iron 
Mountain  and  other  districts  of  the  county. 
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Sierra  County:  With  ii'alciia,  cliak'opyrite  and  ars«'iiopyrite  in  the 
Alleghany  district  ;  in  the  Sierra  l^uttes  mine.  Kanaka  mine  and  in 

the  Nixon  (^iroup.  American  Hill  district. 
Siskiyou  County:  Common  with  galena  and  chalcopyrite  at  Calla- 

han. Occurs  wit!i  pyi-ite  in  j^old  ((uartz  in  the  (Jriz/ly  Guleh  mine, 
Indian  Creek,  and  in  tlic  Hunter  mine,  Cherry  Creek. 

Trinity  County:  Small  amounts  occur  with  the  ore  at  Island  Moun- 
tain. 

Tulare  County :  Common  in  the  Mineral  King  district. 

Tuolumne  County :  Massive  at  the  Soulsby  mine  and  sparingly  in  the 

mines  along  the  ̂ Mother  Lode.  At  the  Starr,  Lost  Fox.  Keltz,  ]\Iary 

Ellen,  Piatt,  Porto  Pino.  Pine  Mountain,  Louisiana,  Mt.  Dana,  Santa 

Maria,  Black  Oak,  Sonnet,  Draper,  Densmore  and  Carlotta  mines  asso- 
ciated with  galena  and  occasionally  with  pyrrhotite. 

33.     ALABANDITE. 

Sulphidt'   of   manganese,    MnS. 

Isometric.  Usually  i;ranular  massive.  Perfect  cubic  cleavage.  Color 

iron-black  to  dark  brown.     Streak  green.     H=3.;5 — 4;  G  =  4.00. 
The  roasted  mineral  gives  a  manganese  bead  with  borax.  Soluble  in 

hydrochloric  acid  with  the  evolution  of  hydrogen  sulphide. 

Manganese  occurs  usually  as  oxides  or  oxygen  compounds,  but  the 

sulphide  is  found  occasionally  as  a  vein  mineral  in  metallic  sulphide 

deposits,  especially  with  sulphides  of  copper. 

San  Bernardino  County :  A  specimen  has  come  from  this  county,  but 

the  locality  is  not  given. 

San  Diego  County :  Specimens  have  come  from  this  county,  perhaps 
from  the  Julian  district. 

34.     METACINNABARITE. 

Sulphide  of  mercury,   HgS. 

Isometric,  tetrahedral.  Usually  massive  and  amorphous.  Color  grayish 
black.     Streak  black.     Metallic  luster.     H  =  3;   G  =  7.81. 

Vaporizes  with  invisible  fumes  and  gives  a  slight  sulphur  odor.  Dis- 
tinguished from  cinnabar  by  its  black  color. 

The  black  sulphide  of  mercury  was  discovered  in  1872  at  the  old 
Redington  mine,  Knoxville,  and  since  its  discovery  has  been  found  in 
many  of  the  cinnabar  deposits  of  the  State. 

Colusa  County:  Found  in  the  Sulphur  Creek  district  at  the  Manza- 
nita  mine  with  cinnabar  and  gold. 
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Inyo  County:  ()L't'uri"cd  in  ilie  Cerro  Gordo  mine  and  was  analysed 

by  Melville  and  Lindgren^^\ 
HgS  FeS  +  SiOs 
l)r).G2  4.38 

Lake  County:  rroniineid  in  llio  (ireat  Western,  Baker  jind  Abbott 

iniiies.     Also  round  in  the   Brjidloi'd  niine. 
Monterey  County:  With  the  einnabar  in  the  Parkfield  district. 

Napa  County:  Discovered  in  the  Redington  (later  Boston)  mine.  It 

occurred  in  black  amorphous-like  masses  and  was  described  as  a  new 

mineral  by  ]Moore^^\  Good  crystals  were  later  found  in  the  same  mine 
which  showed  the  mineral  to  be  isometric  instead  of  amorphous,  Pen- 

field<i\  Forms:  (111),  (211),  (322),  (975).  Analyses  of  the  mineral 
from  this  mine  were  made  by  Moore^^'  and  also  by  Melville  and  Lind- 

gren^^\ S  Hg  Fe  SiOo 
Mooro   13.82         85.70         0.39         0.25  =100.25  per  cent 

HgS  FeS  SiOu 
M.  and  L.   00.4S         0.69         0.71  =   99.88  per  cent 

98.48         0.94         0.71         =100.13 

The  old  Reed  mine  contained  consideral)le  metacinnabarite.  In  the 

Oat  Hill  mine  specimens  were  found  coated  with  white  calomel. 

Orange  County :  Found  on  the  San  Joaquin  Ranch  disseminated 

through  a  ferruginous  barite;  analysed  by  Genth<^^\ 
Hg  s  ci 

85.89       .13.69         0.32         =99.90  per  cent 

San  Benito  County :  Large  pieces  have  been  found  in  the  New  Hope 
vein  of  the  New  Idria  mine.  Found  also  at  the  Picachos  mine  in  black 

masses,  Rogers ^^\ 
San  Luis  Obispo  County:  In  the  Adalaide  and  Oceanic  districts  it 

has  been  occasionally  found. 

Santa  Clara  Count}" :  Considerable  amounts  have  been  found  in  the 

New  Almaden  and  Guadalupe  mines.  Melville  and  Lindgren^^^  ana- 
lysed the  mineral  from  the  New  Almaden  mine  and  described  the 

crystals  as  hexagonal,  with  some  complex  and  doubtful  forms:  (0001), 

(0554),  (1101),  (1322),  (50.50.0.1),  (48.46.2.1),  (41.38.3.T). 
Analysis : 

Vol.  org. 

S  Hg        Fe      Co       Zn       Mn    CaCOs  SiOo      matter 
13.68     78.01     0.61     tr.     0.90     0.15     0.71     4.27         0.63     =99.26    per    cent 

Solano  County :    Occurred  in  the  Hastings  mine. 

Sonoma   County:    Considerable   metacinnabarite   was   found  in  the 

Culver-Baer  mine,  east  of  Cloverdale. 
Yolo  County :   Found  in  the  California  mine,  later  called  Reed  mine. 
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35.      CINNABAR. 

Sulphide  of  mercury,  HgS. 

llt'x.moiiiil.  rliouibohedral.  Siuall  crystals  coraraou.  Also  granular  mas- 
sive, rh^avauc  i)orfect  prisuiatic.  Color  cocliineal-rod.  Streak  scarlet- 

red.     Adamantine   luster.     11  =  2  —  2.5;   (i  =  8.0. 
Refractive  indices:    ̂   =  ;j.202;  t^  =  2.S.14. 

A'aporizi's  with  invisible  funu>s  and  yields  a  s]i;ilii  sMli)hiir  ()(l(»r.  Itwt  n<» 
coating  which  distin.sruishes  it  from  realjiar.  ('ompletely  disappears  by  heal- 
inji. 

Cinnabar  was  known  in  the  State  long  prior  to  the  discovery  of  gold, 

and  the  old  mine  at  New  Ahnaden  had  been  in  active  operation  for  some 

time  when  Lyman^^^  described  a  visit  to  it  in  1848.  The  most  important 
deposits  lie  in  the  Coast  Ranges  extending  from  Del  Norte  County  to 

San  Diego  County,  those  in  the  Sierras  being  of  minor  value.  The  most 

important  counties  in  the  production  of  quicksilver  have  been  Lake, 

Napa,  Santa  Clara  and  San  Benito  counties  and  many  flasks  of  mercury 
have  come  from  once  famous  mines  which  are  now  idle  or  exhausted. 

The  deposits  in  general  occur  along  the  contact  between  serpentine  and 

metamorphic  sandstones  and  shales,  and  the  mineral  has  been  deposited 

from  solfataric  waters  carrying  the  sulphide  in  solution.  These  solu- 

tions have  impregnated  the  sandstones  and  brecciated  massifs  of  opal 
and  chalcedony  which  have  formed  in  the  serpentine  through  much 

silicification,  leaving  seams  and  pockets  of  cinnabar.  The  impregna- 
tions have  followed  flows  and  intrusions  of  igneous  rock  in  the  immediate 

neighborhood.  Becker^i\  Forstner-^^  and  Bradley^^'  have  is.«ued  gen- 
eral reports  on  the  quicksilver  deposits  of  California. 

Alameda  County :  Streaks  of  cinnabar  occur  in  a  chalcedonic  mass  in 

the  Cragmont  district,  North  Berkeley. 

Calaveras  County :  A  small  amount  of  cinnabar  with  quartz  lias  been 

found  in  the  Blue  Wing  mine,  north  of  ]Murpliy. 

Colusa  County:  Deposits  occur  on  both  sides  of  Sulphur  Creek  in 

sandstones  and  shales,  associated  with  sulphur,  bitumen  and  gold.  The 

Manzanita,  Elgin,  Empire  and  "Wide  Awake  mines  were  former  pro- 
ducers. The  ̂ lanzanita  mine  was  noted  for  its  occurrence  of  gold  with 

the  cinnabar. 

Contra  Costa  County :  A  deposit  was  found  on  the  eastern  slope  of 
the  north  peak  of  Mt.  Diablo  in  serpentine. 

Del  Norte  County:  Cinnabar  is  found  in  the  northern  part  of  the 
county  in  the  Diamond  Creek  district. 

El  Dorado  County :  The  Bernard  or  old  Amador  quicksilver  mine  has 

produced  some  of  the  mineral.  The  mine  is  located  on  Fanny  Creek, 
two  miles  west  of  Nashville  and  about  eight  miles  from  Shingle  Springs, 
in  slates  and  quartzites. 
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Fresno  County :  Cinnabar  claims  exist  in  the  Little  Panoche  district 
on  the  Gabilan  Range  and  on  Cantna  Creek.  The  Mexican  mine,  about 

nine  miles  southeast  of  New  Idria  in  sandstones,  was  an  early  producer. 

Glenn  County :  The  mineral  has  been  reported  on  the  Nye  Ranch, 

southwest  of  Fruto,  and  on  the  Turner  Ranch,  west  of  Elk  Creek. 

Iliunboldt  County :    A  small  deposit  occurs  near  Orleans  Bar. 

Inyo  County :  Small  amounts  of  cinnabar  occurred  at  the  Cerro 
Gordo  mines.  Also  observed  at  the  Chloride  Cliff  mine  in  the  Funeral 

^lountains  west  of  Rhyolite. 

Kern  County :  The  Cuddeback  cinnabar  mine,  three  miles  from 

Woodford,  contains  cinnabar  in  a  porous  porphyritic  rhyolite.  Some 

cinnabar  has  been  observed  about  2J  miles  west  of  Cinco  and  twenty 
miles  from  Mojave. 

Kings  County:  Small  deposits  of  the  mineral  exist  on  Table  Moun- 
tain in  the  southern  part  of  the  county,  and  the  Kings  mine  has  native 

mercury  associated  with  the  cinnabar.  The  mineral  occurs  in  serpen- 
tine, shale  and  metamorphosed  sandstone. 

Lake  County:  The  important  and  interesting  deposit  of  cinnabar  at 

Sulphur  Bank  on  the  shore  of  Clear  Lake  has  been  described  at  length 

by  Becker*^ ^^  and  by  Le  Conte  and  Rising^^\  Cinnabar  is  at  present 
in  process  of  formation  in  the  porous  disintegrated  basalt  which  out- 

crops on  the  lake.  They  are  characteristically  long  hexagonal  prisms 

capped  by  the  low  rhombohedron  (2023).  Melville  and  Lindgren*^^^ 
gave  the  forms  (3034)  and  (0334).^  The  Great  Western,  Baker,  Helen, 
Wall  Street  and  Mirabel  mines,  all  situated  a  few  miles  from  Middle- 

towns,  were  famous  producers.  Quicksilver  was  once  the  leading  min- 
eral output  of  the  county,  but  at  present  little  cinnabar  is  mined. 

Marin  County:  Streaks  of  cinnabar  have  been  observed  in  the  rock 

near  Point  Reyes,  but  no  deposits  are  known. 

Mariposa  County:  Crystals  of  cinnabar  are  said  to  have  occurred 
near  Coultervllle  associated  with  gold,  in  a  quartz  ledge  on  the  Merced 
River. 

Mendocino  County :  A  small  deposit  at  the  Occident  mine,  seven 

miles  southwest  of  Hopland. 

Merced  County:  Small  deposits  occur  on  the  dividing  line  of  San 
Benito  County. 

Modoc  County :  A  deposit  occurs  3^  miles  southeast  of  Willow  Ranch 

station,  close  to  the  county  road.  It  has  also  been  reported  twenty-five 
miles  southeast  of  Cedarville. 

Mono  County:  Small  amounts  of  cinnabar  have  been  found  about 
five  miles  northeast  of  Bodie.  Cinnabar  occurs  with  calcite  and  some 

native  mercurv  five  miles  northeast  of  Bodie. 
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Monterey  Coiiuly :  Some  of  the  deposits  on  Ta])le  Mountain  near 

Parkticld  are  in  this  comity.  Tlic  Patricjuin  or  Parkficld  mine  Iims  been 

the  chiet'  produecr. 
Napa  County :  This  county  has  long  hvcn  an  important  producer  of 

mercury,  tlie  mine  at  Ont  Hill  l)eing  among  the  best  known  in  active 

operation.  The  cinnabar  is  found  impregnating  unaltered  sandstone. 

The  abandoned  old  Kedington  or  Boston  mine  at  Knoxville  is  famous  for 

the  rare  and  new  minerals  found  with  the  cinnabar.  ^luch  of  the  cinna- 

bar of  this  region  imi)rcgnate.s  shattered  chalcedony  masses  in  the  ser- 

pentine, as  at  the  ̂ Manhattan  mine,  and  some  impregnates  the  serpen- 
tine. Crystals  from  the  Boston  mine,  according  to  ]\relville  and 

Lindgren^^\  have  the  forms  (0445)  and  (lOlO).  Deposits  of  the  Pope 
Valley  have  also  been  important.  Cinnabar  was  the  leading  mineral  of 

the  county,  the  Oat  Hill  mine  being  the  chief  producer. 

Nevada  County:  Found  in  association  with  gold  at  Grass  Valley, 

W.  P.  Blake^^\  Lindgren'^\  Occurs  scattered  through  quartzose  and 
dolomite  gangue  on  contact  of  serpentine  and  quartzite  on  Niekerson 

Ranch,  in  southern  part  of  county. 

Orange  County :  A  small  deposit  on  San  Joaquin  Ranch. 

San  Benito  County :  The  mines  in  the  New^  Idria  district,  in  the 
southern  part  of  the  county,  have  been  the  most  productive  in  the  State. 

The  cinnabar  solutions  have  impregnated  the  sandstones  and  to  some  ex- 
tent the  serpentines  near  the  contact  of  the  two  and  also  as  stockwerks  in 

slate.  The  New  Idria  mine  is  the  most  important  of  the  district.  Smaller 

deposits  of  the  mineral  also  occur  near  the  center  of  the  county  and  in  the 

extreme  northeastern  part  of  the  county.  Melville  and  Lindgren^^) 
describe  crystals  from  the  NeW'  Idria  mine  with  the  forms:  (0001), 
(0223),  (01T2),  (OlTl),  (2023),  (10T2),  (lOTO),  (6.4.10.25),  (5.2.7.18), 
(105.60.T65.407),  (63.27.90.230),  (40.15.oo.l43),  (26.12.38.95).  It 
occurred  w4th  stibnite  at  the  French  and  Florence  mines. 

San  Bernardino  County :  Deposits  exist  nine  miles  northeast  of 

Danby  in  a  breccia.  The  mineral  occurs  as  inclusions  in  bluish  gray 

chalcedony  in  the  southern  end  of  Death  Valley,  fifteen  miles  northeast 

of  Lead  Pipe  Springs  and  forty-five  miles  north  of  east  from  Johannes- 
burg, and  colors  the  chalcedony  with  reddish  blotches  and  streaks, 

forming  the  gem  stone  known  as  "  mj-rickite. "  It  has  also  been  found 
associated  with  wolframite  in  the  Clark  ̂ fountains  near  Ivanpah. 

Some  cinnabar  was  also  found  on  City  Creek,  six  miles  from  San 
Bernardino. 

San  Francisco  County :  Small  streaks  of  cinnabar  occur  on  Twin 
Peaks. 

San  Luis  Obispo  County :  The  productive  mines  occur  in  the  Santa 

Lucia  Range,  and  comprise  several  districts  of  which  the  Oceanic  and 

Adelaide  are  the  most  important.     The   ore  impregnates  the   Fran- 
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cisean  saiidsioncs  jind  sluilos  and  nlso  clKiIcedonic  inassrs  in  the  ser- 

pentine.    There  arc  numerous  other  small  deposits  in  outlying?  districts. 

S;ni  M;il(M)  County:  Soiik^  (•iniud)ar  occurred  on  tli(i  ('ortt;  dc  Madera 

l\<niclio  near  Searsvillc,  west  of  l*alo  Alto.  Snudl  slrinuvi's  ol:'  cinnabar 
occur  in  tlie  serpentine  just  east  of  San  Mateo. 

Santa  Barbara  County :  Some  cinnabar  occurs  in  the  Santa  Ynez 

Range  and  near  tlie  Aeachuma  Creek.  Tlie  Acachuma,  Los  Prietos  and 
Santa  Rosa  mines  liave  produced  some  quicksilver. 

Santa  Clara  County:  The  New  Almaden  mine  is  the  oldest  quick- 
silver mine  in  the  State.  It  has  been  a  famous  producer  and  is  still 

being  worked.  The  cinnabar  of  the  district  occurs  impregnating  in 

streaks  the  opal-like  masses  of  silica  formed  by  the  alteration  of  the 

serpentine.  JMelville  and  Lindgren*^^^  described  crystals  from  the  mine 
with  forms:  (OOOl),  (01T2),  (0228),  (0221),  (lOlO),  (0.14.15.5).  The 

Guadalupe,  Senator,  and  other  mines  of  this  locality,  have  also  been 
important  producers  of  the  metal. 

Shasta  County :  Some  cinnabar  is  found  about  thirty  miles  northeast 
of  Redding,  and  at  the  Clover  Creek  mine. 

Siskiyou  County:  Deposits  occur  near  Oak  Bar,  which  have  been 
worked  slightly. 

Solano  County:  The  old  St.  John  mine,  in  a  basin  between  Mount 
Luffman  and  Mount  St.  John,  about  six  miles  northeast  of  Vallejo,  was 

a  good  producer  in  the  early  days  of  cinnabar  mining.  The  mineral  was 
disseminated  in  metamorphic  dikes. 

Sonoma  County :  Most  of  the  mines  which  were  once  productive  occur 

in  the  Mayacmas  district,  along  the  Mayacmas  range.  This  region  has 
been  the  scene  of  great  volcanic  activity  and  the  cinnabar  has  followed 

these  eruptions  and  impregnated  the  sandstones,  serpentines  and  meta- 

morphosed sedimentaries  which  lie  on  the  flanks  of  the  range.  Cinna- 
bar in  flne  crystals  occurs  with  native  mercury  and  metacinnabarite  in 

the  Culver-Baer  mine.  In  the  Great  Eastern  mine  a  black  bitumen 

corresponding  to  grahamite  occurred  with  the  ore,  Bradley^^'.  Native 
mercury  is  quite  prominent  in  the  New  Sonoma  mine  in  the  Pine  Flat 

district,  about  sixteen  miles  northeast  of  Healdsburg. 
Stanislaus  County:  The  cinnabar  deposits  occur  on  Red  Mountain 

on  the  border  of  Santa  Clara  County. 

Trinity  County :  The  old  Altoona  and  other  claims  in  the  northern 

part  of  the  county,  near  Cinnabar  and  Carrville,  were  once  productive. 

Tuolumne  County:  Small  crystals  and  grains  of  cinnabar  occur  at 

Marsh's  Flats  and  on  the  slope  of  the  ridge  east  of  Horseshoe  Bend. 
Yolo  County :  The  deposits  of  this  county  are  in  the  continuation  of 

the  Knoxville  district.  The  Reed  mine,  originally  called  the  California 
mine,  was  the  most  noted.     ]Much  metacinnabarite  was  associated. 
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36.     GREENOCKITE. 

SuIi)li'hlo   ol'   cadmiuiu,    (,'(1S. 

Hexagonal.  (Joncrally  as  thin  coatings.  Color  lemon-yellow.  Hesinous 
luster.     H=a  — 3.5;  G  =  4.9  — 5.0. 

Uofractivc   indices:    ^     l2.r»2J> ;   ̂ ,-H.r>(MI. 

Mixod  \vitli  sodium  carbonale  and  lu'ated  on  charcoal,  a  coating;  is  oI>- 
tained  wliich    is  rcddisli-ltrown   near  llic  assay   and  yellow  beyond. 

A  very  rare  mineral  i'oiiud  coating  sphalerite  occasionally. 
It  is  usually  present  in  zinc  sulphide  ores  and  tlie  metallic  cadmiiiiii 

output  eomts  from  zinc  ores. 

I\Iono  County:  Tliin  coatings  of  yellow  greenockite  occur  on  magne- 
tite and  sphalerite  near  Topaz. 

Riverside  Count}" :  Thin  coatings  of  yellow  cadmium  sulphide  were 
found  on  sphalerite  in  the  limestone  quarry  at  Crestmore. 

Shasta  County :  Cadmium  avS  greenockite  occurs  in  the  copper-zinc 
ores  of  this  county  and  the  IMauunoth  Copper  Company  recovers  it  in 

their  electrolytic  zinc  plant. 

37.     COVELLITE— Blue   Copper. 

Sulphide  of  copper,  CuS. 

Hexagonal.  Commonly  massive.  Cleavage  basal.  Color  indigo-blue. 
Streak  grayish   black.     Metallic   luster.     H  =  1.5  — 2;    G  =4.59  —  4.03. 

Refractive  index:    ̂ ,j  =  1.4.1. 

Gives  a  stronger  oder  of  sulphur  than  is  obtained  from  chalcocite,  other- 
wise the  reactions  are  the  same.    Distiuguishetl  by  color. 

Covellite  is  a  much  rarer  form  of  copper  sulphide  than  chalcocite  and 

it  has  only  been  found  as  an  occasional  specimen.  It  is  usually  associ- 
ated with  bornite,  chalcocite  or  chalcopyrite. 

Calaveras  County :  Specimens  have  been  found  at  the  Satellite  mine 

near  Campo  Seco. 

El  Dorado  County :  With  chalcopyrite  in  the  Rose  Kimberlej'  and 
Bouesett  mines. 

Humboldt  County :  Some  covellite  has  been  found  on  Horse  Moun- 
tain. 

Im^o  County :  Specimens  have  come  from  the  Ubehebe  Mountains. 
Madera  County :  Found  at  the  old  Pocahontas  mine. 

Mariposa  County:  Small  amounts  have  been  found  in  the  Copper 

Queen  mine,  near  Mariposa. 

Napa  County :  Associated  with  chalcocite  and  malachite  at  the  Juni- 
per mine. 

Plumas  County :  Occurs  as  a  nuirginal  replacement  of  bornite  and 

chalcopyrite  at  Engels. 
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Shasta  CcJiinty :  Some  covellite  occurs  in  tho  l^alaklala  mine,  and  at 

the  Bully  Hill  mine  as  an  alteration  ot'  chalcopyrite. 
Sierra  County  :    At  the  lUack  eJack  mini;,  Kaiuika  ('reek. 
Siskiyou  (bounty :  Occurs  avSSKJciated  with  bornite  and  chalcopyrite 

at  the  Copper  King  mine,  Blue  Ledge  mining  district. 

38.      MILLERITE— Capillary   Pyrites. 

Sulphide  of  nickel,   NiS. 

Hexagonal,  rhombohedral.  Usually  in  long  slender  needles  and  hair- 
like tufts.  Cleavage  perfect  prismatic.  Color  brass-yellow.  Streak 

greenish  black.     Metallic  luster.     H:=:3  —  3.5;   G  =  5.65. 
Roasted  on  charcoal,  it  yields  a  slit^ht  odor  of  sulphur  and  leaves  a  mag- 

netic residue.  The  roasted  residue  fused  in  a  bead  of  borax,  will  give  a 
brown  bead,  which  becomes  gray  and  cloudy,  when  reduced.  Produces  a 
blue  solution  like  copper  when  dissolved  in  nitric  acid  and  ammonia  added. 
The  borax  bead  of  copper  is  blue. 

Nickel  minerals  are  quite  rare  in  the  State  and  their  occurrence  has 

been  limited  to  the  discovery  of  occasional  specimens.  Some  needles  of 
millerite  have  been  found  in  the  cinnabar  districts,  and  rarely  with 

gold. 

Calaveras  County :  Long  divergent  prisms  were  found  in  white  albite 

at  the  Stanislaus  mine  on  Carson  Hill,  which  Jackson ^-^^  thought  to  be 
elongated  cubes  of  pyrite. 

Humboldt  County:  Specimens  of  serpentine  from  this  county  occa- 
sionally contain  needles  of  millerite. 

Napa  County :  Small  coatings  of  capillary  millerite  were  found  with 
cinnabar  at  the  Andalusia  mine  near  Knoxville;  also  at  the  Oat  Hill 

mine  and  in  Pope  Valley.  Specimens  of  serpentine  have  come  from 

Beryessa  Valley  containing  needles  of  millerite. 

Placer  County:  Found  with  arsenopyrite  near  Cisco,  Hanks ^^). 
Plumas  County:  Millerite  as  coatings  occurred  in  the  Pocahontas 

mine.  Mount  Meadow  district. 

39.     TROiLITE. 

Monosulphide  of  iron,  FeS. 

Massive.  Compact  granular.  Color  light  grayish  brown.  Speedily  tar- 
nishes to  bronze-brown.  Metallic  luster.  H  =  3.5^ — 4.5;  G=:4.7.  Non-mag- 

netic. 

Fuses  to  a  black  magnetic  mass.    Easily  soluble  in  dilute  sulphuric  acid    - 
and  generates  strong  hydrogen  sulphide  fumes  and  odor. 

The  monosulphide  has  been  found  heretofore  only  in  meteorites.    Its 

eas3^  solubility  in  sulphuric  acid  distinguishes  it  from  pyrrhotite. 

Del  Norte  County :    Pound  massive  in  a  sheared  zone  of  serpentine, 

imving  magnetite  included,  in  a  copper  claim  in  the  northern  part  of 
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tho  county,  iiortlie^st  of  Crescent  City.     The  miiioral  was  analysed  and 
described  by  Eakle.    Analyses  of  the  soluble  portion  ̂ ave: 

Fe  S 
1 .     .18.78  :i3.62 
L».     ()2.70  35.40 

It  cont<Tins  inclusion.s  of  magnetite  from  which  it  has  probably  been 
derived. 

40.     PYRRHOTITE— Magnetic  Pyrites. 
Sulphide  of  iron,  Fe„Sn  +  i- 

Hexagonal.  Crj^stals  rare.  Commonly  massive,  either  granular  or 
compact.  Color  bronze-brown.  Streak  grayish  black.  Metallic  luster. 
Usually   slightly   magnetic.     H  =  3.5  — 4.5;    G  =  4.58  — 4.64. 
Usually  magnetic  cold,  but  becomes  stronger  when  heated.  Slight  sul- 

phur odor.     Its  bronze  color  and  magnetism  distinguish  it. 

The  bronze-brown  pyrrhotite  is  often  associated  with  pyrite  and 
sometimes  is  found  in  large  lenticular  masses.  It  is  a  common  sulphide 

in  gold  and  copper  districts,  although  generally  in  small  amounts. 

Masses  of  it  occur  in  serpentine  and  in  pegmatite  veins.  It  is  some- 
times nickeliferous. 

Calaveras  County :  Occasionally  found  with  the  pyrite  at  Campo 

Seco,  Copperopolis  and  at  West  Point. 
Del  Norte  County :  The  copper  claims  in  the  northern  part  of  the 

county  on  Diamond  Creek,  Copper  Creek  and  Shelly  Creek  contain 

pyrrhotite  with  chalcopyrite.  With  chalcopj^rite  and  pyrite  in  the 
Angora  mine,  Preston  Peak  and  at  French  Hill. 

El  Dorado  County :  With  sphalerite  and  chalcopyrite  in  auriferous 

quartz  at  the  Madaleua  mine,  near  Diamond  Springs;  massive  with 

chalcopyrite  at  the  Noonday  mine.  In  large  masses  with  chalcopyrite 

and  pyrite  at  the  Alabaster  mine.  Pilot  Hill. 

Fresno  County :  Large  bodies  are  said  to  occur  on  the  Fresno  Copper 

Company 's  property. 
Humboldt  County :  Bodies  are  said  to  exist  on  Elk  Creek. 

Inyo  County :  Occurs  with  chalcopyrite  and  pyrite  at  ]\Iarble  Canyon. 

Lake  County:  Found  on  the  Langtry  Ranch,  seven  miles  south  of 
Middletown. 

Madera  County:  Found  in  the  old  Buchanan  mine.  Turner ^*\  Inti- 
mate mixtures  of  pyrrhotite,  sphalerite,  pyrite  and  chalcopyrite  occur 

in  the  Mt.  Eaymond  district.  Also  in  the  Minaret  district  massive  con- 

taining thin  seams  of  chalcopyrite  in  chlorite  and  actinolite  at  the 

Heiskell  mine.  A  large  body  about  twelve  miles  northeast  of  ̂ ladera, 

said  to  carry  several  per  cent  of  cobalt  and  nickel. 

Marin  County:  Tabular  crystals  have  been  found  on  Mount  Tamal- 

pais. 
4-^2132 
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Mariposa  Couiily:  Tliick  bodies  occur  in  the  Green  Mountain  mine. 

The  mineral  is  conunon  as  one  of  the  sulphid(»s  of  the  ̂ old  mines. 

Mono  County:  Common  in  (luartz  at  the  Tioga  mine,  Turner^^^ 
Nevada  County :  Found  in  the  mines  of  Grass  Valley  and  Nevada 

City,  LindgTcn^"'.  Also  in  the  ̂ leadow  Lake  district,  Lindgren^'". 
]\Iassive  at  the  Yuba  Mine,  Washington  district;  also  at  Spenceville. 

Placer  County:  One  of  the  sulphides  of  the  Ophir  mine,  Lindgren^^^ 
With  galena  and  sphalerite  in  quartz  at  the  True  Fissure  mine.  Devils 
Peak  ̂ Mountain. 

Plumas  County:  Occurs  in  masses  between  sandstone  and  serpen- 

tine about  IJ  miles  south  of  Taylorsville ;  intimately  mixed  with  chalco- 
pyrite  at  the  Reward  and  Beckwith  mines. 

San  Diego  County :  A  large  body  of  nickel-bearing  pyrrhotite  occurs 
at  the  Friday  copper  mine,  Julian  district,  on  contact  of  gabbro  and 

fine-grained  mica-schist.  It  has  p^^rite,  chalcopyrite  and  polydymite 
associated.    Occurs  also  near  Fallbrook. 

Shasta  County:  Found  with  the  pj^rite  at  some  of  the  copper  mines 
and  noticed  at  the  Black  Diamond  copper  mine  and  Sutro  mines ;  also 

carrying  nickel  on  the  Jennings  property  near  Hirtz  JMountain. 

Sierra  County :  With  chalcopyrite  at  the  Lost  Cabin  prospect. 

Siskiyou  County:  Prominent  with  chalcopyrite  at  Callahan.  Said 
to  be  nickeliferous  at  the  Hummer  mine.  With  chalcopyrite  at  the 

Bonanza  mine,  near  Honolulu ;  at  the  Carlson  mine,  Dutch  Creek ;  with 

galena  in  quartz  at  the  Siski^-ou  mine,  head  of  White  Gulch. 
Trinity  County :   Near  Otto  Rest  specimens  have  been  found. 

Tuolumne  County:  In  gneiss  on  north  fork  of  Beaver  River,  Tur- 

ner ^^\  Occurs  with  sphalerite  and  galena  at  the  Soulsby  mine;  in 
quartz  with  galena  and  sphalerite  at  the  Montgomery,  Cherokee,  Car- 
lotta,  Densmore,  Draper  and  Louisiana  mines. 

41.     POLYDYMITE. 

Sulphide  of  nickel,  NuSb. 

Isometric.  Crj'stals  and  massive.  Color  steel  gray.  Metallic  luster. 
H=4.5;   G  =  4.51— 4.81. 

■Soluble  in  nitric  acid,  giving  green  solution,  which  turns  blue  on  the  addi- 
tion of  ammonia.     Becomes  magnetic  on  heating  and  gives  ofE  sulphur  odor. 

The  presence  of  nickel  has  been  detected  in  some  of  our  pyrrhotites 

and  it  may  be  in  the  form  of  a  nickel  sulphide  such  as  polydymite  or 
pentlandite. 

San  Diego  County:  It  is  believed  that  the  nickel  mineral  included  in 

the  pyrrhotite  at  the  Friday  mine,  Julian  district,  is  polydymite. 
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42.     BORNITE — Erubescite — Peacock   Ore. 

Sulphide  of  copper  and  iron,  CuaFeS,. 

Isometric.     Crystals  very  rare.     Generally  compact  massive.     Color  red- 
dish brown,  generally  tarnished  to  iridescent  colors.     Streak  grayish  black. 

Metallic  luster.     11=3;  G  =  4.9  — 5.4. 
Reduced  on  charcoal  with  sodium  carbonate,  it  yields  globules  of  metallic 

copper  and  a  niai:netic  n^siduc.  Dissolved  in  nitric  acid  and  ammonia 
addod,  much  foiric  hydrat(>  is  precii)itated.  while  the  solution  becomes  blue. 

Boriiite  is  generally  associated  with  chaleocite  and  chalcopyrite,  and 

is  frequently  found  in  small  masses  in  many  of  the  copper  districts. 

It  is  sometimes  formed  along  contact  zones  with  garnet,  epidote,  vesuvia- 
nite  and  other  contact  minerals.  The  reddish  brown  color  and  charac- 

teristic tarnish  to  peacock  colors  readily  distinguishes  bornite  from 

grayish  black  chaleocite  and  brass-yellow  chalcopyrite. 

Calaveras  County :  Small  masses  have  been  found  at  Campo  Seco 
and  Copperopolis. 

Del  Norte  County :  Common  in  the  mines  at  the  head  of  Copper 
Creek.    Found  with  enargite  at  French  Hill. 

El  Dorado  County:  At  Slug  Gulch  with  chalcopyrite  and  massive 

•rreeii  epidote.  In  the  old  Cosumnes  copper  mine  near  Fairplay,  mas- 

sive bornite  occurred  in  coarse  pegmatite  of  orthoclase,  hornblendi^' 
epidote,  garnet  and  molybdenite.  Found  at  Georgetown  Avith  ma.ssive 

garnet.  Small  amounts  found  in  the  Alabaster  Cave  mine  near  Xew- 
hall,  with  chalcopyrite,  azurite  and  malachite. 

Fresno  County :  Occurs  with  magnetite  and  free  gold  in  the  Uncle 
Sam  mine,  Tehipite  Dome. 

Inyo  County:  Found  in  some  of  the  mines  of  the  Inyo  and  Ubehebe 
Mountains. 

Lassen  County:  Bornite  occurs  disseminated  in  a  pegmatite  vein 
three  miles  west  of  Buntingville. 

Los  Angeles  County :  Found  in  the  ]\Ieadow  Valley  district  with  fine 
crystals  of  garnet. 

Mono  County:  Occurred  in  the  Tioga  mine  and  in  the  Benton  dis- 
trict. 

Plumas  County :  Massive  bornite  is  a  common  form  of  copper  in 

Light's  Canyon,  Genessee  Valley  and  Indian  Valley.  The  chief  copper 
mineral  of  the  county.  Brilliant  peacock  ore  occurs  in  the  Engels  mine 
and  Duncan  mine. 

Riverside  Count}'.  A  small  amount  of  this  sulphide  was  found  with 
the  metamorphic  silicates  at  Crestmore. 

San  Bernardino  County:  Bornite  occurs  at  the  Tiptop  mine,  Lava 
Beds  district.  Found  with  chaleocite  in  the  Francis  Copper  mine, 
Kelso  district.  Providence  Mountains. 
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Sauta  Clara  County:  Near  Lexingtoi),  Hanks ^^^ 
Shasta  County :  J^ornite  is  occasioiuilly  found  in  the  copper  mines  of 

this  county  and  specimens  have  come  from  Bully  Hill,  Copper  City, 
Afterthought  and  iron  Mountain. 

Trinity  County:   Occurs  with  pyrrliotitc  at  Island  Mountain. 

43.     CUBANITE. 

Sulphide  of  copper  and  irou,  CuFeoSi. 

Isometric.     Generally      massive.     Color      bronze-yellow.     Streak      black. 
Metallic  luster.     11=4;   G  =  4. 

Gives  similar  reactions  to  chalcopyrite. 

Cubanite  is  a  rare  mineral  and  it  needs  careful  analyses  to  substan- 
tiate its  occurrence. 

El  Dorado  County :  Specimens  have  come  from  some  locality  in  this 
county. 

San  Luis  Obispo  County :  A  large  mass  of  this  mineral  was  found  on 

Santa  Rosa  Creek  near  San  Simeon,  Hanks ^^^  The  specimens  have  a 
bronze-yellow  color  and  are  compact  massive. 

44.     CHALCOPYRITE— Copper    Pyrites. 

Sulphide  of  copper  and  iron,  CuFeSa- 

Tetragonal.  Generally  massive.  Color  deep  brass-yellow,  often  with 
iridescent  tarnish.  Streak  greenish  black.  Metallic  luster.  H=3.5  —  4; 
G=4.1  — 4.3. 

Fusible  and  soluble.  Ammonia  added  to  a  nitric  acid  solution  precipitates 
reddish  ferric  hydrate  and  turns  solution  blue.  Becomes  magnetic  after 
roasting  and  small  globules  of  copper  are  obtained  by  reduction  with  soda. 
Distinguished  from  pyrite  by  deeper  color  and  presence  of  copper;  from 
bornite  by  its  brass  color,  and  from  gold  by  its  ready  solubility  in  nitric  acid. 

Chalcopyrite  is  the  commonest  of  the  copper  minerals  and  forms  the 
principal  source  of  copper  in  the  State.  The  copper  deposits  are  largely 
bodies  of  pyrite  in  which  chalcopyrite  is  intermingled,  forming  in 
general  low  grade  copper  ore  with  some  gold  and  silver.  The  ore 
bodies  usually  occur  in  shear  zones  and  belts  of  metamorphic  rock  and 

their  origin  has  been  due  to  solutions  carrying  the  sulphides  and  impreg- 
nating the  crystalline  schists,  and  occasionally  the  country  rock,  the 

impregnations  following  flows  and  intrusions  of  igneous  rock.  Where 
conditions  have  been  favorable  the  pyrite  has  become  segregated  into 
large  masses  with  often  more  or  less  lenticular  shape.  Deposits  along 
the  contact  between  limestone  and  igneous  rock  are  common.  The 
common  associated  minerals  with  the  pyrite  and  chalcopyrite  are  galena 
and  sphalerite  and  occasionally  stibnite,  bismuthinite  and  tetrahedrite. 
Besides  quartz,  calcite  and  barite  are  often  present  as  gangue  minerals. 
Most  of  the  deposits  have  a  gossan  capping  of  earthy  limonite  and 
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hematite  resulting  from  the  oxidation  of  the  iron  sulphides.  Practi- 

cally all  of  the  large  hodies  of  pyrito  in  the  State  carry  some  chalco- 

pyrite,  hut  th(xse  in  Shasta  and  Calaveras  counties  are  at  present  the 

most  important  in  the  ])r()duction  of  copper.  Chalcopyrite  in  small 

patches  and  seams  has  a  witlc  distrihution  and  in  consequence  of  its 

alteration  green  stains  and  coatings  of  copper  carhonate  are  very  com- 
mon. A  general  report  on  the  copper  resources  of  the  State  has  been 

given  in  Bull.  50,  California  State  ]\Iining  Bureau,  and  some  of  the 

data  regarding  localities  is  incorporated  below. 

Alameda  County:  A  body  of  pyrite  containing  a  small  amount  of 

chalcopyrite  is  mined  at  Leona  Heights,  East  Oakland,  for  sulphuric 

acid.  The  ore  lies  between  serpentine  and  altered  volcanic  rock  and 

the  alteration  minerals  have  been  described  by  Schaller^^\ 
Alpine  County:  The  oldest  copper  claim  in  the  State  was  the  Uncle 

Billy  Rogers  claim  in  Hope  Valley.  This  claim  located  in  1855  con- 

sisted of  chalcopyrite,  p^^rite  and  bornite  in  a  chimney-shaped  deposit 
in  garnet  rock.  Some  chalcopyrite  occurs  with  the  pyrite  and  enargite 
in  the  Mogul  district. 

Amador  County:  In  the  foothills  in  the  western  part  of  the  county 

there  is  a  belt  of  hornblende  and  chlorite  schists  which  contain  frequent 

lenticular  masses  of  pyrite  with  chalcopyrite  and  many  claims  are 

located  along  the  belt.  The  old  Newton  mine  near  Ranlett,  claims  near 

Jackson  and  those  of  Copper  Hill  are  well  known. 

Butte  County  :  Occurs  near  Bangor.  Occurs  with  quartz,  chalcocite, 

chalcopyrite  and  gold  on  Berry  Creek. 

Calaveras  County:  The  belt  of  schists  in  the  western  part  of  the 

county  contain  important  deposits  and  the  mines  at  Copperopolis  and 

at  Campo  Seco  are  still  important  producers  of  copper.  Copper  is  one 

of  the  chief  mineral  products  of  the  county  and  chalcopyrite  is  the 

principal  mineral.  Some  of  the  mines  in  which  the  mineral  occurs  are : 

Sheridan  mine,  one-half  mile  below  Robinson  Ferry ;  Pattee  mine, 

Valley  Springs;  King  mine  in  quartz;  Hoosier  mine  in  quartz:  Cala- 
veras Chief  mine:  Blazing  Star  and  Lockwood  mines,  West  Point; 

Telegraph  mine.  Hog  Hill,  with  chalcocite,  melaconite,  covellite,  mala- 
chite, azurite  and  native  copper :  with  chalcocite  at  the  Excelsior  mine, 

Angels ;  Napoleon,  Union  and  Satellite  mines,  Copperopolis ;  Keystone 
mine;  Quail  Hill. 

Colusa  County :  Occurs  two  miles  from  Phelps  Springs,  Stony  Creek. 

Contra  Costa  County:  Occurs  with  pyrite  in  quartz  on  Eagle  Peak, 
Mt.  Diablo. 

Del  Norte  County :  Deposits  of  chalcopyrite  with  pyrite  and  pyrrho- 
tite  occur  in  the  serpentine  area  of  the  northern  portion  of  the  county 
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near  Smith  River  and  its  tributaries.     Low  Divide,  Diamond  Creek 

and  Shelly  Creek  are  some  localities. 
El  Dorado  County :  There  are  numerous  small  deposits  of  the  mineral 

in  scattered  arens  in  the  county,  but  none  of  great  importance.  The 

mineral  is  found  near  Diamond  Springs,  near  Georgetown  and  at  Pilot 

Hill  in  the  northwestern  part  of  the  county.  Good  specimens  of  chalco- 
pyrite  with  bornite,  molybdenite,  garnet,  ei)idote  and  axinite  have 
come  from  the  old  Cosumnes  copper  mine  on  the  Amador  County  line. 

Occurs  in  small  amounts  in  a  hornblende  schist  near  Rescue ;  with  pyr- 

rhotite  and  pyrite  at  the  Noonday  mine;  in  gold-bearing  quartz  with 
galena  at  the  Rose  Kimberly  mine ;  at  the  Cambrian  mine,  thirteen 

miles  northwest  of  Placerville  with  malachite,  azurite  and  native  cop- 
per ;  in  an  amphibole  schist  at  the  Copper  Lead  mine,  Martinos  Creek ; 

with  sphalerite  and  pyrrhotite  in  gold  quartz  at  the  Madalena  mine, 

near  Diamond  Springs;  at  the  Pyramid  and  Bonesett  mine  near  Shin- 
gle Springs;  with  galena,  magnetite,  calcite,  quartz  and  garnet  in  the 

Lilyoma  mine  and  in  the  Pioneer  mine.  Pilot  Hill ;  with  bornite,  azurite 

and  malachite  at  the  Alabaster  Cave  mine,  Pilot  Hill;  at  the  Boston 

and  Yetter  mines,  Latrobe ;  in  the  Blue  Ledge,  Bowlder  and  Oest  mines. 

Occurs  with  chalcocite  in  serpentine  at  the  Boston  mine,  Latrobe. 
Fresno  County :  Chalcopyrite  occurs  with  pyrrhotite  at  the  Fresno 

copper  mines,  wdth  pyrite  at  the  Copper  King  mine,  and  in  the  gold 
district  of  the  northeast  part  of  the  county. 

Humboldt  County :  Deposits  occur  on  the  east  slope  of  Horse  Moun- 
tain Avith  chalcocite,  native  copper  and  cuprite.  In  small  amounts  near 

Trinidad,  on  the  sea  coast ;  sparingly  on  Red  Cap  Creek. 

Imperial  County:  In  the  extreme  eastern  part  of  the  county  the 

copper  claims  near  Ogilby,  Hedges  and  in  the  Picacho  district  contain 

some  chalcopyrite  with  oxidized  ores. 

Inyo  County:  Chalcopyrite  occurs  near  Darwin  on  contact  between 

granite  and  limestone  and  in  the  Ubehebe  ]\rountains  with  chalcocite. 

Occurs  with  galena,  cerussite  and  native  copper  in  limestone  at  Chloride 

Cliff,  Grapevine  Range;  at  contact  of  limestone  and  diorite  at  Gold 

Belt  in  the  Panamints ;  with  pyrrhotite,  bornite  and  pyrite  in  ̂ Marble 

Canyon,  twenty-five  miles  east  of  Big  Pine ;  in  garnet  rock  in  :\Iazurka 

Canyon;  banded  masses  with  galena  at  the  Custer  mine;  with  gold 

quartz  at  the  Golden  Treasure  mine ;  in  the  Argus  Range ;  with  aalena 

and  pyrite  five  miles  southeast  of  Keeler. 

Kern  County :  Chalcopyrite  with  pyrite  occurs  in  the  gold  mines  of 

the  eastern  part  of  the  county  near  Randsburg  and  Garlock.  Occurs 

with  sphalerite  and  pyrrhotite  near  Lebec.  Occurs  with  wolframite 
near  Woody. 
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liake  County:  Associatod  witli  pyrrhotite  on  the  Langtry  Ranch, 
sevtMi  niilos  south  of  Mid(Hetown. 

Ix^s  Angeles  County:  Intimately  mixed  with  pyri'liotite  near  San 
Fernando;  with  pyrite  and  malacliite,  two  mil(»s  north  of  Camp  Rineon. 
San  Cabriel  Canyon. 

Madera  County:  The  belt  of  schists  carrying  the  copper  and  iron 

sulphides  extend  across  the  county  and  there  are  numerous  small 

claims.  Found  in  small  masses  in  the  Green  ]\Iountains,  at  the  old 
Buchanan  mine,  at  the  Ne  Plus  Ultra  and  other  claims  near  Daulton. 

Occurs  as  thin  seams  in  massive  pyrrhotite  in  chlorite  and  actinolite 

at  the  Ileiskell  mine;  with  sphalerite  in  quartz  in  the  Nellie  mine, 

liildreth ;  in  intimate  mixture  with  sphalerite  and  pyrrhotite  at  the 
Matilda  and  Best  Chance  mines,  ̂ linaret  district. 

Marin  County:  Small  deposits  of  pyrite  mixed  with  chalcopyrite 

occur  in  the  schists  between  Mount  Tamalpais  and  Bolinas  Bay.  A 
small  deposit  occurred  about  one  mile  east  of  Woodville  and  north  of 
Bolinas. 

Mariposa  County :  Chalcopyrite  is  present  to  some  extent  in  the  gold 

mines  of  the  county.  Several  small  bodies  of  the  sulphides  occur  in 

the  schists  and  altered  diabases  on  the  western  border,  but  of  little 
importance.  The  Green  Mountains  and  other  mines  on  the  south 

border  near  Donovan,  the  old  Pocahontas  mine  near  Lewis,  the  Copper 
Hill  mines  in  Indian  Gulch,  the  old  Beretta  mines  and  other  claims  near 

the  IMerced  River,  all  contain  massive  chalcopyrite  with  auriferous 

pyrite.  Occurs  w'ith  tetrahedrite  at  the  Bunker  Hill  mine ;  with  pyrite 
and  arsenopyrite  at  Hornitos;  at  the  Peterson,  Comet,  White  Rock 
and  Donaway  mines. 

Mendocino  County :  Occurs  with  some  malachite  in  small  quartz 
veins  at  the  Eden  Valley  mine  and  in  the  Red  Mountain  district. 

Nevada  County :  At  Spenceville,  Mineral  Hill,  Pine  Hill,  Iron  Moun- 
tain, French  Corral  and  North  San  Juan  chalcopyrite  claims  have  been 

worked.  Good  masses  of  pure  chalcopj^rite  also  are  found  in  the 
Meadow  Lake  district.  Occurs  with  pyrite  in  quartz  veins  in  the 

schists  extending  from  Birchville  northward  to  Bullard's  Bar,  Sierra 
County. 

Placer  Count}^ :  Near  Auburn,  Newcastle,  Valley  View  and  at  Dairy 
Farm  good  deposits  of  pyrite  wdth  some  chalcopyrite  occur. 

Plumas  County :  Deposits  of  good  chalcopyrite  wdth  bornite  and  chal- 

cocite  are  found  in  Genessee  Valley  near  Flournoy,  in  Indian  Valley 

near  Taylorsville  and  in  Moonlight  and  Light's  canyons  about  twelve 
miles  north  of  Taylorsville.  Associated  with  covellite,  chalcocite,  mala- 

chite, pyrite  and  cjuartz  in  schists  one  mile  from  Gibsonville.  Com- 

mon in  mines  at  Butte  Bar.    Bodies  fifteen  feet  thick  occur  at  the  con- 
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tact  of  graiiodiorite  with  limestone  and  slate  at  the  Cosmopolitan  mine, 

Genessee  district.  Associated  witli  epidote,  f^arnet  and  bornite  at  the 
Duncan  mine. 

Iviverside  County :  The  copper  deposits  lie  mostly  in  the  eastern  part 

of  the  count}^  in  the  Palen,  McCoy  and  other  mountains.  Common  in 

auriferous  quartz  veins  of  the  Monte  Negro  district.  Brassy  chalco- 
pyrite  occurs  with  pyrite  and  galena  at  the  Crestmore  limestone  quarry. 

San  Benito  County.    Occurs  in  small  amounts  on  Lewis  Creek. 

San  Bernardino  County:  There  are  numerous  gold-copper  claims  in 

the  county,  especially  in  the  mountains  of  the  eastern  part.  Some  chalco- 
pyrite  occurs  with  oxidized  copper  ores  in  the  Clarke  Mountains,  New 

York  Mountains,  near  Ivanpah,  Manvel,  Vontrigger,  Sunrise,  Needles,  on 

Mount  Whipple,  Monument  Mountain,  Turtle  Mountain  and  Providence 
Mountains.  The  mineral  is  also  found  in  the  Lava  Beds  district,  in  the 
Oro  Grande  district  and  in  the  Morrow  district  north  of  Barstow. 

Occurs  in  limestone  at  the  Three  States  mine,  Silver  Lake  district. 

Large  specimens  have  come  from  the  Kingston  Range.  Found  with 

specular  hematite,  quartz  and  pyrite  in  tlie  Bullion  district.  Occurs 

with  galena,  argentite  and  pyrite  in  the  Goldstone  district.  In  a  quartz 

vein  -with  sphalerite,  galena  and  wolframite  at  the  Sagamore  mine, 
New  York  Mountains. 

San  Diego  County:  Masses  of  chalcopyrite  occur  in  the  Encinitas 

group  of  mines,  a  few  miles  east  of  Encinitas  and  in  the  Banna  mines 

near  Lakeside.  Some  is  found  in  the  Julian  district.  Found  in  gold- 
bearing  quartz  veins  on  Barker  Mountain  and  on  the  east  slope  of 
mountain. 

San  Luis  Obispo  County :    Observed  at  Cambria. 

Santa  Barbara  County :  Occurs  with  quartz  in  shale  at  several  points 

along  the  south  slope  of  the  San  Rafael  Mountains,  northeast  of  Los 
Olivos. 

Shasta  County:  The  deposits  of  this  county  are  the  most  important 
and  most  extensively  worked  in  the  State.  The  ore  is  pyrite  carrying 

the  copper  sulphide,  and  while  in  general  low-grade  copper  propositions, 
the  immense  size  of  the  bodies  makes  them  of  great  value.  The  Iron 

Mountain,  or  Mountain  Copper,  Shasta  King,  Balaklala,  Golinsky, 
Mammoth  and  other  mines  on  the  west  side  of  the  Sacramento  River, 

and  the  Afterthought,  Copper  City  and  Bully  Hill  mines  on  the  east 

side  of  the  river,  have  been  great  producers  of  copper  for  some  years. 

The  ore  bodies  in  general  lie  in  shear  zones  in  metarhyolite  or  meta 

basalt,  and  sometimes  along  the  contact  of  the  igneous  rock  and  lime- 
stone. 

Sierra  County:  Small  masses  of  chalcopyrite  with  other  sulphides 
occur  near  Poker  Flat,  Sierra  City  and  in  the  Mohawk  Valley.    At  the 
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Black  Jack  iniiu\  Kanaka  Creek;  jil  Four  Hills,  Siena  City  distriet ; 

in  Alaska  mine  and  Gold  Canyon  mine,  AUej^iiany  district. 

Siskiyou  County :  The  Kichie  mine  and  claims  near  Callahan  show 

chah'opyrite.  At  the  Dewey  and  Oak  lIoHow  mines,  Happy  Camp;  in 

the  ]^uckeye  district;  at  the  Hunter  mine,  Clierry  Creek;  massive  fine- 
grained about  four  miles  southeast  of  Fort  Jones;  at  the  Yellow  Butte 

mine,  Weed ;  massive  mixed  with  pyrrhotite  and  pyrite  at  the  Carlson 

mine,  Dutch  Creek;  in  quartz  at  the  New  Yoi-k  (Jiih-li  mine,  Indian 
Creek;  at  the  Blue  Ledge  mine,  Klliot  district;  at  the  Apex  mine,  head 

of  Cottonwood  Creek;  with  pyrrhotite  in  schist  on  south  fork  of  Salmon 

River  and  on  Preston  Peak ;  at  the  Maryland  mine,  Quartz  Valley ; 

at  the  Bonanza  mine,  near  Honolulu;  mixed  with  pyrrhotite  eight  miles 

east  of  Callahan;  at  the  Doolittle  and  Gazelle  mines. 

Sonoma  County :  Occurs  in  small  crystals  with  malachite  and  azurite 

at  the  Sonoma  Copper  mine,  one-half  mile  east  of  Tyrone ;  with  pyrite 
on  Black  Mountain ;  in  the  Cornucopia  mine,  fourteen  miles  northeast 

of  Cloverdale ;  in  the  Grizzly  mine,  eighten  miles  northeast  of  ITealds- 
burg. 

Tehama  County:  Found  five  miles  northwest  of  Paskenta;  with 

pyrite  on  the  north  slope  of  Tom  Hood  ̂ Mountain,  forty  milas  west  of 
Red  Bluff. 

Trinity  Count}" :  Some  deposits  of  the  mineral  occur  in  the  western 
part  of  the  county  along  New  River,  at  the  mouth  of  Rattlesnake  Creek 

and  on  the  Cold  Fork  of  Indian  Valley  Creek.  Primary  ore  in  the 

Copper  Queen  and  Headlight  mines.  Carrville  district;  with  pyrite  in 

schists  near  Ruth ;  in  the  quartz  of  the  Gambrinius  and  Craig  gold 

mines;  at  the  Bear  Tooth  mine,  New  River  district;  near  Zenia.  Asso- 
ciated with  pyrrhotite  at  Island  ̂ Mountain. 

Tulare  County :  Chalcopyrite  with  pyrite  is  found  on  the  middle  fork 

of  Tule  River,  a  few  miles  east  of  Porterville  and  also  near  Kearsarge 
Peak. 

Tuolumne  County :  The  schist  belt  carrying  the  sulphides  crosses  the 
county  a  few  miles  west  of  the  Mother  Lode  and  several  small  claims 

are  located  along  the  belt.  Masses  occur  with  pyrite  in  quartz  at  the 
Union,  Conrad  and  Society  mines.  Big  Oak  Flat ;  with  other  sulphides 

at  the  Keltz  mine,  ten  miles  north  of  Soulsby ;  in  auriferous  quartz  at 

the  Black  Oak  mine,  Soulsby ;  at  Chinese  Camp ;  near  Rawhide ;  at  the 
Experimental  mine,  two  miles  northwest  of  Columbia;  at  the  Mann 

Copper  mine,  three  miles  south  of  Jamestown ;  at  the  Golden  Gate  mine 

near  Sonora ;  at  the  Greenstone,  San  Guisippe,  IMount  Dana,  Piatt  and 
Golden  Treasure  mines. 

Yuba  County :  Occurs  in  auriferous  quartz  in  the  Brownsville  dis- 

trict, in  the  Golden  Mary  mine;  in  the  Ayer  mine,  four  miles  west  of 
Smartsville. 
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45.     MARCASITE— White    Pyrites. 

Sulphide  of  iron,   FeSo. 

Orthorliombic.  Commonly  in  tabular  crystals,  slalactiles.  Also  mas- 
sive and  indistinguishable  from  pyrite.  Color  pale  brass-yellow.  Streak 

brownish   black.     Metallic   luster.     11  =  6  —  6.5;    G  =  4.85  —  4.0. 
Koaslcd  on  charcoal,  it  ffivcs  sulphur  odor  and  yields  a  magn(!tic  residue. 

Distinguished  from  pyrite  only  by  crystal  form. 

Mareasite  can  not  readily  be  distinguished  from  pyrite  except  when 
in  crystals,  so  it  is  often  classed  as  pyrite.  It  is  much  rarer  in  the  State 

than  pyrite,  and  is  rather  characteristically  associated  with  clays  and 
cinnabar. 

Alpine  County :  Specimens  associated  with  sphalerite  have  come  from 
some  of  the  mines  of  the  county. 

Napa  County:  Mareasite  was  the  abundant  iron  sulphide  at  the  old 

Redington  mine,  Knoxville,  in  close  association  with  the  cinnabar. 

Nevada  County:  Mentioned  as  one  of  the  minerals  of  the  Grass 

Valley  mines  by  Lindgren^^^. 
Sonoma  County :  Small  but  good  crystals  have  come  from  near  Cali- 

stoga. 

46.     PYRITE— Iron    Pyrites. 

Sulphide  of  iron,  FeSg. 

Isometric.  Crystals  common ;  usually  cubes,  pyritohedrons  and  octa- 
hedrons. Generally  compact  and  granular  massive.  Color  brass-yellow. 

Streak  greenish  black.     Metallic  luster,     H  =  6  —  6.5;   G  =  5. 
Roasted  on  charcoal,  it  burns  with  a  blue  flame  and  gives  a  strong  sul- 

phur odor.  The  residue  becomes  magnetic.  Soluble  in  nitric  acid  and  red- 
dish  ferric  hydrate  is  precipitated  by  ammonia. 

Pyrite  is  the  commonest  of  the  sulphide  minerals  and  is  found  in  all 

kinds  of  rock,  but  is  more  especially  prominent  in  metamorphic  schists, 

slates  and  quartzites  and  in  unaltered  sandstones.  It  is  commonly 
found  in  distinct  crystals  and  in  granular  masses.  Cubes  several  inches 

in  diameter  are  frequent  in  gold  districts,  but  in  general  the  smaller 

crystals  and  granular  masses  are  more  highly  auriferous.  It  is  from 

pyrite  bodies  that  most  of  the  copper  production  of  the  State  is  obtained, 

the  source  of  the  copper  being  the  intimately  intermingled  chalcopyrite. 

All  of  the  localities  given  for  chalcopyrite  and  many  more  might  be 
cited  for  the  mineral  since  it  is  present  in  every  county.  Its  oxidation 

produces  limonite  and  hematite  and  the  gossan  of  mineral  veins  is  mostly 

formed  by  its  alteration.  Cubes  of  limonite  as  pseudomorphs  after 
pyrite  are  exceedingly  common. 

Alameda  County:  Crystals  from  the  Alma  mine,  Leona  Heights, 

have  the  forms :  (110),  (100),  (340),  (120),  (140),  (111),  (252),  (121), 

(241),  (231),  Schaller(i). 
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Calaveras  Coimty  :  Cubes  nnd  i)viil()hedroiis  occur  willi  the  gold  on 

Carson  Hill,  but  the  long  needles  Iroiu  the  Stanislaus  mine,  described 

as  distorted  pyrite  crystals  by  Jackson'^*,  are  niillerite.  (Jood  cubes 
are  found  at  ̂ Murphy  in  the  Masonia  mine. 

Colusa  County:  Hexagonal  plates  of  pyrite  occur  as  pseudomorphs 

after  pyrrhotite  at  the  Sulphur  Creek  deposit,  Gentli^'\ 
Mendocino  County:  A  large  deposit  carrying  chalcopyrite  occurs  in 

Anderson  Valley. 

Riverside  County:  The  common  sulphide  of  iron  is  present  in  the 

Crestmore  limestone  as  grains,  cubes  and  pyi'itohedrons;  some  of  the 
crystals  are  large.    Limonite  pseudomorphs  after  the  pyrite  are  common. 

Santa  Clara  County :  Crystals  from  the  New  Almaden  cinnabar  mine 

had  the  forms:  (100)  and  (470),  Jackson  ̂ ^\ 
Sonoma  County :  Large  octahedrons  have  been  found  on  Austin  Creek 

near  Healdsburg. 

Trinity  County :    Occurs  with  pyrrhotite  at  Island  ̂ Mountain. 

Tuolumne  Countv :    Small  cubes  are  connuon  at  the  Noi'wcgian  mine. 

OXISULPHIDES. 

47.     KERMESITE— Red   Antimony. 

_  Oxisulphide  of  antimony,  SboSaO. 

Monoclinic.     Usually     in      hair-like     tufts.     Color     cherry-red.     Streak 
brownish   red.     Metallic  to  adamantine  luster.     H  =  l  —  j.5;   G  =  4.5. 

Refractive  indices:    a:=2.74;  ^>2.72. 
(rives  a  reaction  similar  to  stibnite. 

This  is  a  rare  mineral  formed  by  the  oxidation  of  minerals  containing 

antimony,  especially  stibnite.  It  is  generally  in  cavities  as  long  cherry- 
red  needles. 

Kern  Count}^ :  Fine  red  needles  of  kermesite  were  found  on  stibnite 
at  the  Mojave  antimony  mine,  about  fifteen  miles  north  of  JMojave. 

48.     VOLTZITE. 

Oxisulphide  of  zinc,  ZugSiO. 

Globular     and     lamellar     forms.     Color     rose-red     to     brown.     Streak 

brownish   red.     Vitreous  luster.     H  =  4  —  4,5;   G  =  3.66  —  3.8. 
Refractive  index:     (,^  —  2.08. 
Like  sphalerite  in  its  reactions. 

A  very  rare  mineral  which  forms  globular  and  platy  reddish  brown 

coatings  from  the  oxidation  of  zinc  sulphide. 

San  Bernardino  Count}^ :  Specimens  have  come  from  some  place  in 
this  county. 
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ARSENIDES. 

49.     COBALTITE. 

Sulpharsenide  of  cobalt,  CoAsS. 

Isometric.  Commonly  in  cubes  and  pyritohedrons ;  also  massive.  Cleav- 
age perfect  cubic.  Color  reddish  white.  Streak  grayish  black.  Metallic 

luster.     H=:5.5;  Gr=6  — 6.3. 
Ou  charcoal  it  gives  sulphur  odor  and  white  coating  of  arsenic  oxide 

when  roasted.  The  residue  becomes  magnetic.  Borax  bead  of  the  roasted 
material  is  cobalt  blue.     Ammonia  colors  a  nitric  acid  solution  pink. 

Cobalt  and  nickel  compounds  are  very  rare  in  the  State,  and  only  an 
occasional  specimen  is  found. 

Mariposa  County :  Good  crystals  were  found  in  the  Copper  Chieftain 
mine. 

Mono  County:  Occurred  with  gold  in  the  Tioga  mine,  Turner ^2)^ 
Nevada  County :  Small  seams  of  cobaltite  with  chalcopyrite  occur  in 

a  schist  on  Rattlesnake  Creek,  south  of  Signal  Peak. 
Placer  County:  Found  with  arsenopyrite  in  the  Metallic  mine,  near 

Cisco,  and  with  chalcopyrite  about  four  miles  northeast  of  Alta. 

50.     ARSENOPYRITE— Mispickel— Arsenical    Pyrites. 

Sulpharsenide  of  iron,  FeAsS. 

Orthorhombic.     Common    in    crystals.     Generally    compact    to    granular 
Color  silver  white  to  steel  gray.     Streak  grayish  black. massive, 

luster.     H  =  5.5- 
Metallic 

6;  G  =  5.9— 6.2. 
Copious  white  volatile  fumjes  of  arsenic  oxide  and  a  strong  garlic  odor 

are  obtained  when  roasted  on  charcoal.  Residue  becomes  magnetic.  Borax 
bead  is  yellow  to  pale  green. 
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Arsonopyrite  is  a  very  common  vein  mineral  and  is  sometimes  highly 
auriferous.  The  concentrates  from  most  of  the  mining  regions  of  the 

State  generally  contain  more  or  loss  of  it  and  in  some  districts  arseno- 
pyrite  is  the  chief  gold-bearing  ore.  Most  of  the  arsenic  of  commerce  is 
obtained  from  this  mineral  generally  as  a  by-product  in  the  smelting 
for  gold  and  silver. 

Danaite  is  a  variety  containing  from  four  to  ten  per  cent  of  cobalt. 

Amador  County:  In  the  New  Hope  mine,  in  Quartz  Mountain  mines, 
and  in  the  mines  between  Jackson  and  Mokelumne  Hill,  arsenopyrite 
occurs. 

Calaveras  County:  Near  Angels  and  in  the  mines  along  the  Mother 
Lode  considerable  arsenopyrite  has  been  found  high  in  gold  content. 
Occurs  with  pyrite  in  quartz  veins  cutting  amphibole  schist,  at  the 
Chaparral  Hill  mine. 

Del  Norte  County :   At  IMonkc}-  Creek. 
El  Dorado  County :  Occurred  in  the  Florence  mine  near  Placerville, 

and  also  near  Georgetown.  Auriferous  at  the  Frog  Pond  mine,  one- 
half  mile  north  of  Garden  Valley ;  at  the  Barnes  Eureka  mine  near 
Shingle  Springs;  in  the  Mt.  Pleasant  district. 

Fresno  County:  Quite  large  amounts  with  pyrite  and  chalcopyrite 
in  auriferous  quartz  in  the  N.  W.  i  Sec.  16,  T.  13  S.,  R.  27  E. 

Imperial  County :  Found  in  the  mines  of  the  Cargo  Muchacho  district. 
Kern  County:  The  Sumner,  Confidence,  Relief  and  other  old  mines 

near  Kernville  and  Havilah  contained  auriferous  arsenopyrite.  Occurred 
with  the  gold  quartz  at  the  Yellow  Aster  mine,  Randsburg.  Good 
crystallized  specimens  found  at  the  Long  Tom  mine ;  with  quartz  in  the 
Amalie  district;  with  galena  and  pyrite  in  quartz  at  the  Bright  Star 
mine,  Piute  district. 

Madera  County :    On  Iron  Mountain  in  small  amounts. 

Mariposa  County :  In  mines  near  Coulterville ;  danaite  with  erythrite 

was  found  in  the  Josephine  mine.  Bear  Valley,  Turner '^^  With  ealcite 
and  quartz  in  the  Smith  mine.  Bear  Valley ;  with  magnetite  in  the  Cave 
mining  district;  with  chalcopyrite  and  pyrite  at  Hornitos. 

Mono  County:  Common  in  the  Lundy  district  carrying  gold. 
]\Ionterey  County :  In  auriferous  quartz  at  the  Oregon  mine.  Sec.  2, 

T.  24  S.,  R.  5  W. 

Nevada  County:  Found  in  the  Betsy  mine,  Grass  Valley  and  in  the 
Meadow  Lake  district.  Danaite  was  found  in  the  IMeadow  Lake  district, 

W.  P.  Blake^^^\  A  two-foot  ledge  was  found  at  the  Porcupine  mine, 

Cisco.  Fine  crystals  in  schist  on  Poormon' Creek ;  crystals  on  quartz  at 
the  Delhi  mine,  Columbia  Hill. 

Placer  County :  One  of  the  minerals  in  the  mines  of  the  Ophir  district, 
Lindgren^^^    Observed  in  the  Canada  Hill  and  Dutch  Flat  districts. 
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Ar.s(MH)|)\  rile  coiilaiiiiiii;  nickel  and  cohall  lias  Ix'cn  found  three  miles 
from  Ciseo. 

Plumas  County :  Large  bunches  in  Pilot  Hill  gold  mine,  six  miles 
noithwest  of  Gibsonville.     Some  has  been  found  in  Genessee  Valley. 

Kivorside  County:  Small  crystals  about  two  niillimeters  long  occur 

in  the  limestone  Vjuarry  at  Crestmore. 

San  Bernardino  (Jounty:    Occurs  on  Baldy  Mountain. 

San  Diego  County :  Occurs  in  the  Julian  district. 

Sierra  County :  The  chief  gold-bearing  mineral  at  Alleghany  and 
containing  a  high  percentage  of  gold.  In  the  Golden  King  mine  on 
Kanaka  Creek  it  is  said  to  have  occurred  with  gold  telluride.  Common 

in  the  mines  of  the  Forest  Hill  district,  the  Oriental  Osceola  Lode,  Uncle 

Sam,  Rainbow,  Bonanza,  ]\Iammoth  Springs,  Lost  Treasure,  Kate  Hardy, 
El  Dorado  mines ;  in  the  Eagle  and  Docile  mines.  Kanaka  Creek ;  at  the 

Mexican  Eley  and  High  Commission  mines,  Downieville  district;  at 

Gold  Can3^on,  three  miles  from  Moore's  Flat;  at  the  Kenton,  Ironsides 
and  Four  Hills  mines  with  chalcopyrite  and  galena. 

Tehama  County :  Occurs  with  quartz  and  pyrite  at  Sarkenita. 

Trinity  County :  Gold-bearing  arsenopyrite  occurs  in  the  Craig 

mine,  two  miles  east  of  Dedrick;  on  Lowden's  Ranch  and  Burnt  Ranch 
with  gold ;  near  Weavervdlle. 

Tulare  County :  Found  in  the  Mineral  King  district. 

Tuolumne  County :  Crystals  of  arsenopyrite  having  crystallized  gold 

deposited  on  them  occur  at  the  Alameda  mine.  Rawhide  mining  dis- 
trict. 

51.     NICCOLITE. 

Arsenide  of  nickel,  NiAs. 

Hexagonal.  Usually  massive.  Brittle.  Color  pale  copper-red.  Luster 
metallic;  streak  brownish  black.  11  =  5 — 5.5;  G  =  7.33 — 7.67.  Fuses  on 
charcoal  to  a  globule  giving  off  fumes  of  arsenic.  Roasted  mineral  fused 
in  borax  bead  gives  a  brown  bead  in  oxidizing  flame  and  a  gray,  cloudy  bead 
in  reducing  flame.     Usually  contains  some  cobalt. 

Niccolite  is  often  associated  with  smaltite  and  both  cobalt  and  nickel 

reactions  are  generally  obtained.    A  very  rare  mineral  in  the  State. 

San  Diego  County :  The  only  nickel  mineral  named  as  possibly  pres- 
ent in  the  pyrrhotite  of  the  Friday  mine,  Julian  district,  is  polydymite, 

but  the  ore  carries  considerable  arsenic  and  cobalt,  so  there  is  a  strong 

probability  that  niccolite  and  smaltite  are  both  present. 
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52.     SMALTITE— Cobalt  Glance. 

Arscuide  of  cobalt,  CoAsj. 

Isometric.  Generally  massive.  Color  tin  white.  Streak  grayish  black. 

Metallic  luster.     11  =  5.5  —  0;   G  =  6.4  — 6.6. 
(Jivos  a  \vhitt>  eontiiis;-  of  arsenic  trioxido  on  chnrcoal.  A  cobalt  l)luo  l)o;ul 

of  borax  is  obtained,  nsiny;  the  roasted  mineral.  The  roasted  mineral  be- 
comes magnetic. 

Smaltite  usually  contains  some  nickel  and  it  is  the  more  conunon  form 
of  cobalt  compound.  A  few  small  veins  and  seams  of  the  mineral  have 
been  found  in  the  State  but  no  important  deposits. 

Lassen  County :  Specimens  of  gray  smaltite  with  erythrite  and  anna- 
bergite  as  alteration  products  have  come  from  some  locality  in  this 
county. 

Los  Angeles  County:  At  the  old  Kelsey  and  0.  K.  mines  near  San 
Gabriel  Canyon  smaltite  coated  with  erythrite  occurred  with  the  native 
silver  and  argentite. 

Napa  County :  The  mineral  has  been  found  in  thin  seams  with  eryth- 
rite in  the  serpentine  rock  of  the  J3eryessa  Valley. 

Nevada  County:  Occurs  in  the  Meadow  Lake  district. 
San  Diego  County:  Specimens  have  been  received  from  a  locality 

near  the  Mexican  line. 

53.     L6LLINGITE. 

Arsenide  of  iron,  FeAso. 

Orthorhombic.  Small  crystals  or  granular.  Color  silver  white  to  light 

steel-gray.  Streak  grayish  black.  Metallic  luster.  H  =  5  —  5.5;  G  = 
7  —  7.2. 

Similar  to  arsenopyrite  in  its  reactions  except  that  it  gives  no  sulphur 
deposit  in  a  closed  tube. 

This  mineral  is  rare  as  most  of  the  arsenical  iron  is  arsenopyrite. 
Leucopyrite  is  a  variety  with  a  different  proportion  of  arsenic  and 

iron,  FcaAs^. 

Amador  County :  Small  crystals  of  lollingite  were  found  in  the 
black  slate  at  the  Mayflower  mine,  Amador  City. 

Los  Angeles  County :  Specimens  of  leucopyrite  have  come  from  this 

county,  Hanks*^^^ 

SELENIDES. 

54.     TIEMANNITE. 

Selenide  of  mercury,  HgSe. 

Isometric,  tetrahedral.  Generally  massive.  Color  dark  lead-gray.  Streak 
black.     H=2.5;  G= 8.30  — 8.47. 

Gives  the  peculiar  odor  of  selenium  when  heated  on  charcoal.  Reduces 
easily  to  metallic  globules  of  mercury. 

The  selenide  is  not  a  common  form  of  mercury  but  some  large  masses 
of  it  have  been  found  in  the  cinnabar  districts. 
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Lake  County:  According  to  W.  I?.  Hlake^^^  the  mineral  occurred  in 

largo  masses  in  the  vicinity  of  ('lear  Lake.  Masses  of  it  occurred  in 
the  Abbott  mine  associated  with  cinnabar  and  petroleum. 

Orange  County :  Found  with  cinnabar  and  metacinnabarite  at  the 

San  Joaquin  Ranch  mine. 

Santa  Clara  County:  P^ound  with  cinnabar  at  the  old  Guadalupe 
mine  near  New  Almaden. 

TELLURIDES. 

55.     TETRADYMITE. 

Telluride  of  bismuth,  BiaTeg. 

Hexagonal,    rhombohedral.     Commonly    granular.     Color    steel-gray. 

H  =  1.5  —  2;   G  =  7.2  —  7.6.     Cleavage  perfect  basal.     Metallic  luster. 
Yields  a  yellow  coating  on  charcoal  which  becomes  bright  red  on  its  outer 

border  when  fused  with  the  potassium  iodide  and  sulphur  flux. 
The  characteristic  reaction  for  all  tellurides  is  the  violet  solution  ob- 

tained by  boiling  a  little  of  the  powdered  mineral  in  a  few  drops  of  con- 
centrated sulphuric  acid. 

This  rare  telluride  is  probably  present  in  some  of  the  gold  mines 
where  bismuth  and  tellurium  are  found  in  the  concentrates,  but  it  has 

only  been  identified  in  a  few  localities. 

Calaveras  County :  Found  with  gold  in  the  Melones  and  in  the  Mor- 
gan mines  on  Carson  Hill,  associated  with  other  tellurides  of  this 

famous  telluride  locality.  Hanks  ̂ ^^ 
Nevada  County :  Occurred  at  the  old  Murchie  mine  near  Nevada  City, 

Hanks  ̂ 6\ 
Tuolumne  County:  Small  amounts  have  been  found  at  the  Soulsby 

mine. 

56.     HESSITE. 

Telluride  of   silver,   AggTe. 

Isometric.  Generally  in  distorted  octahedrons.  Sometimes  massive. 

Color  lead-graj'  to  steel-gray.  Streak  dark  gray  to  black.  Metallic  luster. 
H  =  2.5  — 3;  G  =  8.31  — 8.45. 

Reduces  easily  to  a  metallic  button  of  silver  when  fused  on  charcoal,  and 
yields  a  white  coating  of  telluric  oxide.  Gives  the  tellurium  reaction  like 
tetradymite. 

Hessite  generally  contains  gold  and  often  grades  into  petzite  so  the 

two  tellurides  are  apt  to  be  together  in  mines.  They  are  the  more 

common  forms  of  tellurium  and  occur  in  most  mines  where  gold  tel- 
lurides are  found,  often  associated  with  sylvanite  or  calaverite. 
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Calaveras  County  :  Ilessite  was  oik*  of  tli»*  trlluridt'S  oi  tlio  old  Stanis- 

laus mint^  on  (arson  Hill.      It  w;is  annlysrd  by  (i«'iith'^'. 

An  Ak  i'b  Ni  Tf 
.3.2S         4G.34         l.<)r>         4.71         44.45         -100.43. 
3.22       rM.<;o        __        i.r.4      (30.()4) 

El  Dorado  County:  Found  massive  as  a  drift  specimen  with  galena 

and  inclosing  gold  at  (ieorgetown.  W.  1*.  Ulakc''".  Jieported  to  occur  in 
l-5anu\s  Eureka  mine,  three  miles  nortlieast  of  Shingh*  Si)ring.s. 

Kern  County:  Has  been  o))served  with  the  silver  minerals  at  the 
Anuilie  mine. 

Nevada  County :  A  specimen  of  pyrite,  galena  and  native  gold  from 

the  Nevada  City  mine  contained  some  soft  gray  hessite,  Lindgren^^^ 
Shasta  County :  Found  in  the  Shearer  and  Rattler  mine,  3  miles  from 

Redding. 

Sierra  County :  Found  in  the  Golden  King  mine  on  Kanaka  Creek 

near  Alleghany. 

Trinity  County :  Gold  tellurides,  probably  hessite.  occur  in  some 
of  the  mines  of  the  Carrville  district. 

Tuolumne  County :  Occurred  in  the  old  Reist  mine  on  Whiskey  Hill, 

Silliman^^\     Is  present  in  the  Jumper  and  Bonanza  mines  near  James- 
tOWTl. 

57.     PETZITE. 

Telluride  of  silver  and  gold  (Ag,Au)2Te. 

Massive.  Color  steel-gray  to  black.  Streak  black.  Metallic  luster. 
H  =  2.5  — 3;   G  =  8.7  — 9.0. 

Similar  to  hessite  in  its  reactions.  Init  yields  more  gold  in  the  buttons. 
Hessite  and  petzite  may  grade  into  each  other  so  as  to  be  indistinguishable 
by  the  blowpipe. 

Petzite  is  usually  associated  with  hessite,  sylvanite  and  calaverite.  It 
is  the  commonest  form  of  the  gold  telluride  found  in  the  State. 

Calaveras  County:  Found  with  hessite  in  the  Stanislaus  and  Melones 

mines  on  Carson  Hill.  Specimens  fi-om  the  Stniiislaus  mine  have  been 

analysed  by  Genth^^^  and  KusteH^^ 
Au 

D.DO 

Ag 

Te 

41.93 32.52  per  cent 
42.36 31.94 

40.60 35.40 

(  2 

^  2o.  «0 Kustel     24.80 

El  Dorado  County :  Found  with  calaverite  at  the  Darling  mine  about 
three  miles  northeast  of  American  Flat. 

Inyo  County :  Occurs  at  Telluride  in  the  Gilt  Edge  claim  seven  miles 
southeast  of  Olancha. 

Siskiyou  County :  Has  been  found  in  the  northern  part  of  county 

near  the  State  line,  with  calaverite  and  free  gold. 
5—22132 
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'ruoluinnc  (youiity:  Oiu^  of  tlic  Iclluridi's  in  the  ({olden  ]lul(;,  Kaw- 
\\\dv  Ivaiu'h  niid  Noi-wc^inii  mines  near  Tiilllctown.  Analysed  from  the 

Golden  Ivnie  min(^  by  (Jentli^'')  and  fj'om  th(3  N()i'\v('<j:ian  mine  by  Ilille- 
brand<i). 

Au  Ag  Te  Se     MnO 

S  ̂'"^-^^       ̂ ^-^^       ̂ ^-^^       —       —       =100.14  per  cent Golden    Kule      J  24.97       40.87       34.16       __       __       =100.00 
Norwegian      25.10       41.87       33.21       tr.      0.08     =  99.32 

58.     ALTAITE. 

Telluride  of  lead,  PbTe. 

Isometric.     Small    octahedrons    and    massive.     Color    tiw-white    to    dark 
gray.     Metallic  luster.     H=3;  G  =  8.16. 

'^riio  yellow  coating  of  load  and  the  violet  solution  for  tellurium  serve  to 
<lot('rniine    it. 

Altaite  is  found  associated  with  hessite,  petzite  and  gold  tellurides  in 
a  few  localities. 

Calaveras  County:  Occurred  with  hessite  and  petzite  at  the  Stanis- 

laus mine,  Carson  Hill,  and  analysed  by  Genth^^^ 
Pb  Ag  Au  Te 

60.71         1.17         0.26         37.31         =  99.45  per  cent 

Nevada  County :  One  of  the  minerals  at  the  Providence  mine,  Nevada 

City,  occurring  in  bunches  in  the  Ural  vein  intergrown  with  native  gold 

and  associated  with  quartz,  pyrite  and  galena,  Lindgren^^\ 
Tuolumne  County:  Occurred  in  the  Golden  Rule  mine,  near  Tuttle- 

town,  Genth^*^  Also  at  Sawmill  Flat  with  the  forms  (111)  and  (322) 

and  was  partly  analysed  by  Sharwood,  Eakle^^\ 
Pb         Ag  Au  Te 

65.0         tr.         none         35.0 

59.     COLORADOiTE. 

Telluride  of  mercury,  HgTe. 

Massive,  granular.     Color  iron-black.     Metallic  luster.     H=3;   G  =  8.63. 
A  white  coating  of  telluric  oxide  and  globules  of  mercury  are  obtained 

when  roasted  on  charcoal.  Gives  the  characteristic  reaction  for  tellurium 

like  tetradymite. 

The  telluride  of  mercury  is  a  very  rare  mineral,  and  only  one  speci- 
men has  been  found  in  the  State. 

Tuolumne    County:  Hillebrand*^^^    found    one    specimen    which    he  .     j 
identified  as  coloradoite,  associated  with  the  other  tellurides  of  the  Nor- 

wegian mine  near  Tuttletown. 



NiCo Pb 

Ag 

20.98 0.72 
4.08 =  99.21  per  cent 

18.31 
__ 

0.86 =  99.92 
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60.     MELONITE. 

'JVlliu'idr  of  nickel,  NijToa. 

Hcxaironnl.  Coniinonly  liianiilar  an<l  foliated.  Oleavnf^o  porfoct  basal. 
Color  reddish  white.      Streak  dark  ;;ray.     .Metallic  hister. 
The  tellurium  is  readily  driven  olT  in  white  o.xide  fumes  when  heated  on 

charcoal.  The  roasted  residue  yields  the  brown  head  of  nickel  with  borax. 
Gives  also  the  characteristic  violet  solution  of  a  telluride  when  lM)iled  in 
strong  sulphuric   acid. 

This  rare  telluride  has  only  been  found  in  one  locality,  and  there  is 

some  question  of  its  exact  fornmla. 

(^alaveras  County  :  The  rare  telluride  of  Jiiekel  was  discovered  among 
the  otlier  telluri(U\s  of  the  Melones  mine  on  Carson  Hill  in  1867  and  was 

named  by  Clenth^""  ̂ ^',  for  the  mine,  and  therefore  should  have  been 
called  mclonesite.  A  similar  mineral  was  later  found  in  the  Stanislaus 

mine  and  analysed  by  Hillebrand'". 
Te 

Genth     73.43 
Hillebrand   80.75 

61.     SYLVANITE— Graphic  Tellurium. 

Telluride  of  gold  and  silver,  (Au,  Ag)Te2. 

Monoclinic.  Bladed  crystals  and  massive.  Cleavage  perfect  clino- 
pinacoidal.  Color  yellowish  silver-white.  Streak  silver  gray.  Metallic 
luster.     H  =  1.5  — 2;  G  =  7.9  — 8.3. 

The  tellurium  is  easily  driven  off  as  an  oxide  by  heat,  leaving  a  button  of 
gold  and  silver.  The  silver  can  be  extracted  from  the  button  by  nitric  acid 
and  silver  chloride  is  precipitated  from  solution  with  hydrochloric  acid. 

This  important  telluride  may  be  present  in  many  of  the  gold  districts 

where  tellurium  is  found,  as  it  is  one  of  the  commoner  forms  of  tel- 
lurium.    It  has  been  identified  in  very  few  localities. 

Calaveras  County:  Sylvanite  was  one  of  the  tellurides  occurring  in 

the  Carson  Hill  mines  and  was  especially  prominent  in  the  Melones  and 

Stanislaus  mines.  An  analysis  of  it  from  the  latter  mine  was  made  by 

Stetefeldt<i). 
Te  Au  Ag 
59.6  25.5  13.9 

Trinity  County:  It  has  been  found  ̂ ^'ith  gold  in  the  Yellow  Jacket 
mine,  and  with  nagyagite  at  the  Dorleska  mine,  Coffee  Creek  district. 

Tuolumne  County :  Occurs  in  the  Sugannan  and  Xigger  mine,  two 
miles  north  of  Sonora. 

Yuma  County :  Occurs  with  the  gold  in  the  Red  Raven  mine,  Dobbins 
district. 
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62.     CALAVERITE. 

'rolhiride  of  j,'ol(l  and  silver,   (An.  A^jTcv. 
Mouoclinic.  Crystals  with  striated  faces;  also  massive.  Color  pale 

brouze-yollow  to  yellowish  silver-gray.  Streak  yellowish  gray.  Metallic 
luster.     11  =  2.5;  G  =  9.04. 

Similar  to  sylvauite  in  its  reactions.  Calaxoritc  and  sylvanitc  give  deep 

violet  solutions  when  l)(>iled  with  concent I'ated   sulpliuric  acid. 

A  chemical  investigation  of  the  various  telhiride  minerals  from  the 

mines  on  Carson  Hill  by  Genth^'^^  proved  the  existence  of  a  new  tel- 
hiride of  «»old  and  silver  which  he  named  after  the  county,  and  there- 

fore should  liave  been  called  calaverasite.  Since  that  ori^^inal  discovery, 

the  mineral  has  been  found  in  very  valuabU^  deposits  at  ('ripple  Creek, 
(Colorado,  and  in  Australia. 

Calaveras  County :  Discovered  at  the  old  Stanislaus  nune  and  later 

in  the  Melones  mine,  the  latter  mine  being  the  only  one  of  this  famous 

group  of  mines  on  Carson  Hill  still  in  active  operation.  An  analysis  of 

the  mineral  from  the  Stanislaus  mine  was  made  by  Genth^'^^ 
Au  Ag  Te 

40.70         3.52         55.89         =100.11  per  cent 
40.92        3.08       (56.00) 

El  Dorado  County:  Found  with  petzite  in  the  Darling  mine  near 
Rock  Creek,  about  three  miles  northeast  of  American  Flat. 

Siskiyou  County:  Reported  from  the  northern  part  of  the  county 
near  State  line,  associated  with  free  gold  and  petzite. 

63.     NAGYAGITE. 

Sulpho-telluride  of  gold,   lead  and   antimony,   Au2Pbi4Sb3Te7Si7. 
Orthorhombic.  Generally  foliated  and  granular.  Perfect  cleavage  into 

thin  flexible  laminae.  Dark  lead-gray  color  and  streak.  Metallic  luster. 
H  =  l  — 1.5;  G  =  6.85  — 7.2. 

Gives  the  yellow  and  white  coatings  of  lead,  antimony  and  tellurium 
oxides,  Avhen  roasted  on  charcoal,  Avith  a  slight  odor  of  sulphur.  The 
presence  of  tellurium  can  best  be  tested  by  l)oiling  in  sulphuric  acid  and 

obtaining  th(>  violet  color. 

This  is  a  very  rare  telluride  and  lias  oidy  been  observed  at  one 
locality  in  California. 

Trinity  County:  Observed  wdth  hessite  at  the  Dorleska  mine,  Coffee 
Creek  district. 
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SULPHANTIMONITES. 
64.     BERTHIERITE. 

Siilphantiiuonite  of  irou,  FcSboSj. 

Long  prismatic.  Usually  librous  massive.  Color  dark  steel-gray.  Streak 
grayish  black.     Metallic  luster.     H::r2  —  3;  0=4  —  4.3. 

A  slight  coating  of  white  oxide  of  antimony  and  a  slight  odor  of  sulphur 
can  bo  obtained  l)y  roasting  on  charcoal.  The  roasted  mineral  becomes 
magnetic. 

This  is  a  rare  iron  coinpound  and  its  existence  in  the  State  has  not 
been  definitely  established. 

Tuolumne  Count}' :  Heavy  ledges  of  dark  ore  occur  in  an  area  of 
schists  on  the  southeast  slope  of  Mount  Gibbs,  which  appear  to  be  an 

impure  berthierite  mixed  with  galena,  pyrite  and  quartz,  Turner ^^\ 

65.     JAMESON  ITE— Feather  Ore. 

Sulphantimonite  of  lead,  PbzSboSj. 

Orthorhombic.  Generally  fibrous  massive.  Cleavage  perfect  basal. 

Color  lead-gray.  Streak  grayish  black.  Metallic  luster.  H  =  2  —  3; 
G  =  5.5  — 6.0. 
The  yellow  and  white  coating  on  charcoal  of  lead  and  antimony  oxides 

and  odor  of  sulphur  are  obtained  by  heating.  Dissolved  in  nitric  acid,  the 
lead  goes  into  solution,  while  the  antimony  is  precipitated  as  an  oxide. 

Jamesonite   is  one  of  the   common  lead  sulpho-salts   and   is   often 
present  in  silver-lead  districts,  sometimes  in  large  masses. 

Calaveras  County:  Found  at  Mokelumne  Hill,  Hanks^^\ 
Inyo  County :  Compact  massive  specimens  have  come  from  the  Cerro 

Gordo  mine,  associated  with  argentiferous  galena. 

Napa  County :  The  delicate  capillary  or  hair-like  variety  was  found 
with  cinnabar  at  the  Manhattan  mine,  near  Knoxville. 

66.     BOURNONITE. 

Sulphantimonite  of  lead  and  copper  (Pb,Cu2)3Sb2S6. 

Orthorhombic.  Short  prismatic  and  tabular  crystals  and  massive. 

Color  and  streak  lead-gray.     Metallic  luster.     H=:2.5 — 3;   G  =  5.7  —  5.9. 
Fuses  easil.v  and  on  charcoal  gives  a  white  coating,  at  first  of  antimony 

oxide,  followed  by  a  yellow  coating  of  lead  oxide  nearer  the  assay.  Dis- 
solved in  nitric  acid  and  ammouia  added,  the  solution  turns  blue ;  soluble 

in  hydrochloric  acid  with  odor  of  hydrogen  sulphide. 

Bournonite  is  occasionally  found  in  silver-lead  districts  where  copper 
is  also  a  constituent  of  the  veins.  It  occurs  in  good  crystals  as  well  as 
massive. 

Inyo  County :  The  only  known  occurrence  of  the  mineral  is  at 

Cerro  Gordo,  where  it  is  found  massive,  Reid<^^\ 
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67.     MIARGYRITE. 

Siilidiiintiinonito  of  silver,  AgSljS.. 

Alonofliiiic.  ('r.\ stills  iind  «;i-aniilar  massive,  dolor  hhick  to  steci-^jray. 
Metallic  luslor.     Streak  cherry-red.     II  =  2— 2.5;  G  =  r)..30. 

Fuses  easily  on  charcoal  with  the  emission  of  suli)hur  funics  and  i;ives  a 

white  coating-  of  anliuiony  oxide.  Continued  oxidation  with  the  blowpipe 
l)roduces  a  silv<M-  button.  Soluble  in  nitric  acid  with  the  separation  of 
sulphur  and  antimony  trjoxide. 

^riari»yrite  is  one  oK  tlic  rare  forms  of  silver  compounds  and  has 

not  been  reported  from  the  silver  deposits  of  this  country^,  perhaps  on 
account  of  its  resemblance  to  pyrargyrite  when  massive. 

San  Bernardino  County :  A  large  part  of  the  ore  of  the  Coyote  mine 

near  Randsburg  is  miargyrite  instead  of  ruby  silver,  as  was  supposed. 
Fine  monoclinic  crystals  have  been  found. 

68.     PYRARGYRITE— Dark    Ruby    Silver. 

Sulphantimonite  of  silver,  AgoSbSs. 

Hexagonal,  rhombohedral.  Prismatic  crystals.  Also  massive.  Color 

grayish  black,  or  dark  red.  Streak  purplish  red.  Metallic  luster. 

H  =  2.5;  G=5.85. 

Gives  a  white  antimony  oxide  coating-  on  charcoal  and  reduces  to  a 
globule  of  metallic  silver.  The  sulphur  can  best  be  detected  by  fusion  in  a 
closed   tube. 

The  ruby  silver  ore  is  found  in  silver  veins  as  a  secondary  mineral 

and  is  associated  with  argentite,  polybasite,  stephanite,  tetrahedrite  and 
other  silver  minerals.  It  is  characteristically  found  as  dark  gray 

blotches  and  bands  with  red  streaks,  in  massive  white  quartz. 

Alpine  County :  It  occurred  in  the  old  I  X  L  and  Exchequer  mines 
of  the  Silver  Mountain  district. 

Kern  County:  Found  associated  with  argentite  at  the  Amalie  mine. 

Mariposa  County :  One  of  the  minerals  found  in  the  Bryant  Silver 
mine,  associated  wdth  argentite  and  proustite. 

Mono  County :  In  the  Oro,  Addenda,  Fortuna  and  other  mines  south 

of  Bodie  pyrargyrite  and  stephanite  were  abundant.  Crystals  were 
found  in  a  vugg  in  the  Bodie  mine.  Pyrargyrite  also  occurred  in  the 

Blind  Spring  mines,  in  the  Tower  mine,  and  in  other  mines  near 

Benton,  Whiting*^^^ 
Nevada  County :  Found  in  a  specimen  from  the  Allison  Ranch  mine, 

associated  with  pyrite,  chalcopyrite  and  galena;  also  in  the  Central 

mine  south  of  Banner  Hill,  and  is  probably  present  in  other  mines  of 

the  Grass  Valley  and  Nevada  City  district  as  indicated  by  the  silver- 

rich  concentrates,  Lindgren^^^ 
Shasta  County:  Small  amounts  of  pyrargyrite  were  occasionally 

found  in  the  mines  near  Igo. 
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69.     TETRAHEDRITE— Gray    Copper. 

Siilphautimouite  of  copper,  Cu^Sb.Sj. 

Isometric,    tetrahedral.     Generally    massive.     Color   dark    steel-giay. 
Streak    black,    sometimes    cherry-red.     Metallic    luster.     H  =  3  —  4.5; 
G  =  4.4  — 5.1. 

Kofractive  index:  m  — >_'.T-. 
(iives  a  .slight  white  coating  on  charcoal  and  a  faint  odor  of  siili»liur. 

The  roasted  mineral  .a:ives  the  blue  bead  of  copper  with  borax.  Soluble  in 
nitric  acid  and  the  antimony  precipitates  as  trioxide.  Ammonia  added  will 
give  the  characteristic  blue  solution  of  copper,  and  precipitates  any  iron 
present. 

The  steel-gra}'  metallic  tetrahedrite  is  quite  eonimou  in  many  of  the 
gold  and  copper  mines  of  the  State.  It  is,  however,  seldom  prominent 
but  occurs  in  small  amounts  mixed  with  galena,  sphalerite,  chalcopyrite 
and  other  common  sulphides. 

Frcihergite  is  the  argentiferous  variety  and  is  perhaps  the  most  com- 
mon form  of  the  mineral  in  California. 

Tcnnantite  is  a  sulpharsenite  of  copper  and  while  really  a  distinct 

mineral,  it  may  be  considered  as  a  form  of  tetrahedrite  with  its  anti- 
mony replaced  by  arsenic.     The  two  minerals  are  seldom  differentiated. 

Alpine  County :  Considerable  tetrahedrite  has  been  found  in  the 
Silver  Mountain  district. 

Calaveras  County :  Small  amounts  of  the  mineral  were  found  in  the 
mines  on  Carson  Hill.  Present  in  the  ore  at  the  Jones  mine.  Carson 
Creek. 

Del  Norte  County:  Found  at  Crookeshine. 

Imperial  County :  Occurred  in  the  Blue  Jacket  and  other  *mines  of the  Picacho  district. 

Inyo  County:  Tetrahedrite  was  an  important  mineral  in  the  Cerro 
Gordo  district  containing  a  large  percentage  of  silver.  Occurred  also 
in  some  of  the  White  Mountain  mines,  in  the  mines  of  the  Button 

Range  and  in  the  old  San  Carlos  mine. 
Los  Angeles  County:  Found  in  the  Zapate  mine  in  the  San  Gabriel 

Canyon. 
Mariposa  County :  A  common  mineral  in  the  gold  mines  of  the 

county,  associated  with  quartz,  pyrite,  galenite  and  sphalerite.  The 

silver-rich  variety  f reibergite  was  found  in  large  mas'-es  in  white  quartz, 
at  the  Live  Oak  mine,  near  Mariposa,  Hanks^^\  The  mineral  also 
occurred  in  the  Pine  Tree  mine  near  Coulterville.  In  the  Louisa  and 
Bunker  Hill  mines. 

Mendocino  County :  In  the  Redwood  Copper  Queen  mine  with 
chalcopyrite,  gold  and  silver. 
Mono  County:  An  important  silver  ore  in  several  districts.  In  the 

Diana.  Comet,  Comanche  and  other  mines  of  the  Blind  Spring  Hill 
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district,  it  occuiiimI  massive  associated  witli  partzite.  Also  found  in 
the  Bodic  district. 

Nevada  County :  A  heavy  uuiss  was  found  in  the  Osborn  Hill  vein, 
associated  with  zinchlende  and  chalcopyrite.  In  small  quantities  at  the 

North  Banner  and  at  other  mines  of  the  Banner  Hill  and  Willow  Valley 

districts,  IjindjJri'en"'".  It  is  })r(\s('iit  in  the  ore  in  the  Bad<<('r  Hill  mining 
district. 

Placer  County:  Dark  steel-gray  tetrahedrite  associated  with  other 

sulphide  minej'als  and  with  electruni  was  quite  common  in  the  Ophir 
district,  having  been  noticed  in  the  Boulder,  Gold  Blossom,  Pine  Tree 

and  Golden  Stag  mines,  Lindgreii^^'.     Observed  at  Michigan  Bluff. 
Plumas  County :  Found  at  the  Irby  Holt  mine  in  Indian  Valley. 

Argentiferous  tetrahedrite  was  found  at  the  Trask  and  Coffer  mine. 

Observed  in  small  amounts  in  the  ore  at  Bngels. 

Riverside  County :  A  small  amount  of  gray  copper  ore  was  found  in 

association  with  chalcopyrite,  pyrite  and  galena,  at  Crestmore. 

San  Bernardino  County :  It  has  been  found  massive  in  the  New  York 
and  other  mines  in  the  New  York  Mountains. 

Shasta  County:  Gray  copper  is  of  rather  common  occurrence  in  the 

copper  mines  of  the  county  although  in  Rmall  amounts.  It  has  been 

found  in  a  barite  gangue  in  the  Bully  Hill  mine. 

Tuolumne  County :  Occurred  as  one  of  th*  mirerals  on  Whiskey  Hill, 

Silliman^^^     Found  massive  in  the  Golden  Role  mne,  near  Jamestown. 

70.     GEOCRONITE. 

Sulpliantimouite  of  lead,  Pb^Sboj^v 

Orthorhombic.     Generally    massive,    granular    or    earthy.     Col»r    bluish 
lead-gra3\     Streak  lead-gray.     Metallic  luster.     H=r2.5;  Gr^G.S  —  6.45. 

Gives  the  t>ame  reactions  as  jaraesouite. 

Geocronite  is  one  of  the  very  rare  lead  minerals  found  in  the  State. 

Inyo  County:  According  to  Hanks^^^,  small  masses  were  found  with 
galena  in  the  Inyo  Mountains. 

Mono  County:  It  was  observed  in  the  Garibaldi  mine,  Prescott 

district,  associated  with  galena  and  sphalerite. 

71.     STEPHANITE— Brittle    Silver— Black   Silver. 

Sulphantimonite  of  silver,   AgjSbSi. 

Orthorhombic.  Crystals  common,  usually  with  striated  faces.  Also 
massive.  Color  iron-black.  Streak  black.  Metallic  luster.  ¥L  =  2  —  2.5; 
G= 6.2— 6.3. 

The  reajCtious  are  similar  to  those  for  pyrarjiyi-itc.  but  the  streak  or  i)0\v- 
der  is  black,  whort-as  ]>yrargynte  is  reddish. 

Stephanite  is  a  very  important  and  usually  prominent  silver  mineral 

in  silver  districts  but  it  does  not  appear  common  in  California.     It  is 
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ofton  associated  with  argontito  and  polybasite  as  an  orij^inal  ininoral 
of  the  veins. 

Alpine  County:  Said  lo  have  been  found  in  the  Morning  Star  mine, 

J.  D.  I)ana(^). 

Mono  County:  In  the  HIind  Spring  Hill  disti'ict  it  occurred  as  one 

of  the  associate  minerals.  Lai-ge  masses  were  found  with  pyrargyrite 

in  the  Oro,  Addenda  and  Kortuna  mines,  I^odie  district.  Whiting*^^^ 
Also  one  of  the  minerals  of  the  Sweetwater  Range  north  of  Bridgeport. 

Nevada  County:  One  of  the  minerals  found  in  the  Grass  Valley 

mines,  Lindgren^^^ 

Shasta  County:  Occui-s  with  native  silver,  ••alena  and  sphalerite  in 
a  calcite-quartz  gangue  at  the  Igo  consolidated  mines. 

72.     POLYBASITE. 

Sulphantimonite  of  silver,  AggSbSc- 

Orthorhombic.     Tabular  crystals  and  massive.     Color  iron-black.     Streak 
black.     Metallic  luster.     H=2  — 3;   G  =  G.2. 

In    its  blowi)ii)o   reactions   i>olyl)a!?ito    is   like   steplianite   and    pyiarj^yrite. 

Polybasite  closely  resembles  steplianite;  the  two  are  often  mixed  and 
are  seldom  differentiated.  When  in  good  crystals  they  can  be  told 

apart  but  ̂ vhen  massive  their  separate  identification  is  difficult. 

Alpine  County :  The  only  reported  occurrence  of  polybasite  is  from 

this  county.  Specimens  have  come  from  the  Pennsylvania  mine  in  the 

Silver  Mountain  district,  and  Hanks ^^^  observed  it  in  microscopical 
crystals  from  the  Monitor  and  ]\Iogul  districts. 

SULPHARSENITES. 

73.     DUFRENOYSITE. 

Sulpharsenite  of  lead,  FbjAszSo. 

Orthorhombic.     Generally   massive.     Color  dark   lead-graj-.     Streak    red- 
dish brown.     Metallic  luster.     H  =  3;   G  =  5.5G. 

Refractive  index:    »=2.72. 

Like  jamesonite  in  its   reactions,  except  that  rlie   more   volatile   fumes  of 
arsenic  trioxide.  instead  of  the  antimony,  are  given  off. 

This  compound  of  lead  is  a  very  rare  mineral  and  its  existence  in 
California  is  somewhat  doubtful. 

Inyo  County :  Reported  to  have  been  found  in  the  Cerro  Gordo  dis- 
trict. Hanks  ̂ ^>. 



74  STATE    MININCJ    BdREAlJ. 

74.     PROUSTITE— Light   Ruby   Silver. 

Sulpliarsenite  of  silver,  Ag,.,AsS;,. 

lloxajional,   rhombohedral.     Prismatic  crystals  and   ma.ssivo.     Color   and 

streak  scarlet-red.     Adamantine  luster.     H  =  2  —  2.5;   G  =  5.5. 

R«>frMctiv(>   iiidicos:     ^  =  2.711;   t^  =  2.970. 

Tlu'  I'lunos  f^ivcn  off  by  lioat  are  more  volatile  than  from  antimony,  and 
liav(>  a  slijihl  f-arlic  odor.  ()lli(>nvis;!  the  reactions  are  the  same  as  for 

l)yrari>yril(\  Th(»  two  iniiicrals  oUrn  arc  iiitcnnixcd  or  ni-nde  into  each 
other. 

The  term  ''ruby  silver"  is  given  indiscriminately  to  proustite  and 
pyrargyrite.  Both  minerals  usually  contain  arsenic  and  antimony  and 

they  often  grade  into  each  other.  The  metallic  gray  pyrargyrite  is 
more  common  than  the  transparent  red  proustite,  but  the  two  are  often 
associated. 

Kern  County:  Specimens  of  proustite  with  pyrargyrite  have  been 
found  in  the  old  Amalie  district. 

Mariposa  County :  The  light  ruby  silver  occurred  with  pyrargyrite 

and  argentite  in  the  Bryant  Silver  mine. 

Mono  County :  Found  in  the  Oro  and  Bodie  mines,  Bodie  district, 

Hanks  (6>. 
Shasta  County :  Occurred  in  the  Chicago  mine  near  Igo,  associated 

with  galena,  pyrite  and  quartz. 

75.     ENARGITE. 

Sulpharsenite  of  copper,  CuoAsS^. 

Orthorhombic.  Crystals  and  massive.  Cleavage  perfect  prismatic.  Color 

grayish  black.     Streak  black.     Metallic  luster.     H  =  3;   G=4.4. 
Fuses  and  gives  a  faint  coating  of  arsenic.  The  roasted  mineral  can  be 

reduced  to  metallic  copper  by  fusion  with  sodium  carbonate.  The  borax 

bead  is  blue.  Soluble  in  nitric  acid  with  the  precipitation  of  a  small  amount 

of  antimony  trioxide.  Famatinite  gives  a  lai'ger  amount  of  antimony  tri- 
oxide  when  dissolved  in  nitric  acid. 

Enargite  is  a  valuable  but  not  a  common  copper  compound  in  the 

State.     Very  few  of  the  copper  districts  show  it  even  in  small  amounts. 

Famatinite  is  a  corresponding  sulphantimonite  of  copper  and  the 

enargite  of  Alpine  County  appears  to  grade  into  this  mineral. 

Alpine  County :  Enargite  was  found  in  large  masses  associated  with 

massive  pyrite  in  the  Mogul  district  and  formed  the  chief  copper 
mineral  of  the  Morning  Star  and  a  few  other  mines  of  this  locality.  An 

analysis  of  the  mineral  was  made  by  Root^^^  from  the  Morning  Star 
mine. 

S  Cu  As  Sb 
31.68         47.21         14.06         6.19         =99.14  per  cent 

Crystals  have  the  forms :  (110),  (001),  (100),  (010),  Silliman^^)  and 

(130),  (250),  (101),  EakleC^). 
El  Dorado  County :  Some  enargite  was  found  in  the  Ford  mines  near 

Georgetown. 

Plumas  County:  Small  amounts  occur  with  the  bornite  and  chalco- 
pyrite  at  Engels. 
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CHLORIDES. 

76.     CALOMEL. 

Chloride  of  mercury,  HgoCL. 

Tetragonal.  Small  crystals.  Color  white,  gray,  brown.  Adamantine 

luster.     H  =  l  — 2;   G  =  6.4S. 

Refractive   indices  :     ̂   =  2.(j.">G  :   (,j  =  ̂  ••*"'^- 
On  charcoal  easily  volniilizes  and  coats  the  coal  white.  The  mineral  is 

easily  reduced  to  mercury  globules  by  fusion  with  soda. 

The  calomel  used  in  medicine  is  a  manufactured  product  as  the  nat- 
ural mineral  is  very  rare.  It  is  sometimes  found  in  clear  colorless 

crystals  of  a  brilliant  adamantine  luster,  and  in  white  crystalline  coat- 
ings, in  cinnabar  districts. 

Napa  Count.v :  White  coatings  of  the  mineral  on  metacinnabarite 
occurred  at  the  Oat  Hill  mine. 

San  Mateo  County :  Small  amounts  of  calomel  associated  with  cinna- 
bar, native  mercury  and  eglestonite  occur  about  five  miles  west  of 

Palo  Alto.  Rogers  ''\ 

77.     HALITE— Rock  Salt 

Chloride  of  sodium,  NaCl. 

Isometric-.     Cubes  massive,  granular  and  crusts.     Cleavage  perfect  cubic 

Color   white,    reddish    and    colorless.     Vitreous    luster.     H  =  2.5;    G -'2.^'i. 
Refractive  index:    »=l.r>44. 

Fuses  with  intumescence  and  gives  a  strong  yellow  flame.     Kasily  soluble 
in  water  and  has  a  taste. 

Most  of  the  salt  produced  in  the  State  is  obtained  by  the  evaporation 
of  the  water  of  San  Francisco  Bay,  yet  extensive  deposits  of  the  mineral 
exist  in  the  southern  counties  and  some  of  them  are  mined.  Salt  is  of 

very  common  occurrence  in  the  desert  regions,  where  former  lakes 
existed,  and  the  deposits  reach  considerable  thickness  in  some  localities, 
often  alternating  with  beds  of  sulphates,  borates,  carbonates  and  mud 
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shales.  Salt  wells,  salt  spi-inj^s,  salt  marshes,  and  salt  rivers  occur  in 

these  arid  j)lains  and  \\hi1e  incrustations  of  salt  ai"e  often  found  along 
their  horders. 

Alameda  County :  The  salt  works  at  Alvarado  evaporate  the  water  of 

San  Francisco  i^ay  on  a  large  scale,  and  the  bulk  of  the  salt  produced 
in  the  State  is  obtained  by  this  method. 

Colu-^a  County:  Salt  was  obtained  l)y  evaporation  from  the  saline 
springs  on  the  Peterson  Ranch  in  Antel()|)e  Valley,  near  Sites. 

Glenn  County :  Salt  springs  occur  in  Salt  Spring  Valley,  four  miles 

north  of  Stonyford  and  some  a  few  miles  west  of  Elk  Creek  postoffice. 

Imperial  County :  Efflorescences  of  salt  on  the  dry  plains  of  the 
Great  Colorado  Desert  were  early  reported. 

Inyo  County :  Salt  is  common  in  the  dry  valleys  as  white  efflorescences 

and  in  solution  in  many  of  the  springs,  marshes  and  lakes  of  this  county. 
In  the  borax  district  of  Death  Valley  it  is  a  common  associate,  and  the 

bottom  of  this  valley  is  an  extensive  salt  marsh,  into  which  the  Amar- 
gosa  River  sinks.  The  waters  of  Owens  Lake  have  been  evaporated  for 

salt  and  soda.  Pure  white  crusts  occur  in  Saline  Valley  and  at  Salt 
Wells. 

Kern  County:  In  the  Mojave  Desert  region  on  the  eastern  side  of 

the  county,  numerous  salt  lakes  and  wells  occur.  The  alkaline  desert 

from  the  Kern  River  to  the  Caiiada  de  las  Uvas  is  impregnated  with 

salt.  Salt  and  borax  are  associated  at  the  Buckthorn,  Indian  and 

Mesquite  springs. 

Riverside  County :  The  well-known  Salton  Sea  is  an  extensive  depres- 
sion in  the  south  central  part  of  the  county  which  was  noted  for  its 

immense  deposits  of  white  salt  and  where  thousands  of  tons  have  been 

gathered.  It  is  now  covered  by  the  waters  of  the  Colorado  River  and 

the  salt  works  have  been  wholly  obliterated.  An  analysis  of  this  salt 

was  made  by  Allen ^^^ 
NaCl  CLl      N02S04  Gypsum        H2O        Insol. 
94.54         0.31         3.53         0.79         0.14         0.50         =99.81   per   cent 

San  Bernardino  County :  Numerous  dry  lakes  exist  in  this  county, 
all  of  which  contain  salt.  Some  of  the  salt  near  Daggett  has  been 

mined  locally  for  chloridizing  the  silver  ores  of  the  district.  A  large 

lake  deposit  occurs  in  the  desert  about  tw^enty-five  miles  southeast  of 
Danby  and  the  Surprise  salt  mines  have  produced  large  quantities. 

Bailey^^)  reports  a  vein  of  rock  salt  12  to  16  feet  thick  on  the  Avawatz 
Mountains.  Crusts  of  the  mineral  associated  with  sodium,  magnesium 

and  calcium  sulphate  occur  at  the  Mojave  sink.  Salt  and  borax  with 
some  nitrates  exist  along  the  Amargosa  River,  near  the  Inyo  County 
line. 
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Sail  Luis  Obispo  ('oimlx  :  Aloii^'  the  yhores  of  the  Salinas  River 
white  crusts  of  salt  cnu  he  iouud  in  inany  places.  Tho  Soda  I^akc  in 

Carissa  Plains  is  a  dry  lake  in  the  eastern  i)art  ot*  tlie  county,  and  the 

suj'face  contains  crusts  ol"  salt  and  sodium  sulphate. 
Shasta  County  :  Sandstones  occur  on  Salt  Creek,  about  twelve  miles 

east  of  Reddinj^,  which  are  slightly  impregnated  with  salt. 

Solano  County:  Halite  is  obtained  by  evaporation  of  salt  water  I'rom 
a  ii'as  well  (Muht  miles  noi'theast  of  Suisnn. 

78.     SYLVITE. 

Chloride  of  potassium,   KCl. 

Isometric.  Cubes  and  octahedrons;  also  granular  massive.  Cleavage 

perfect  cubic.     Colorless  to  white.     Vitreous  luster.     Hr=2;G  =  1.97 — 1.99. 
Refractive  inde.t :    /j  =  1.49(>. 

Resembles  salt  and  tastes  salt  and  slightly  bitter,  but  is  .listinguishcd  by 
its  violet  flame  when  fu.«ed. 

The  potassium  salt  is  sometimes  associated  with  the  sodium  salt,  but, 

unlike  the  sodium  chloride,  it  is  very  rare  and  no  deposits  of  it  occur  in 

the  State.  The  brines  of  Searles  Lake  contain  potassium  which  may 

be  sylvite  in  solution. 

Inyo  County :  According  to  Bailey^^^  sylvite  occurs  in  traces  in  some 
of  the  springs  of  this  county.  Analyses  of  some  of  the  impure  salt 

covering  depressions  in  Death  Valley  show  low^  percentages  of  potas- 
sium chloride. 

79.     SAL   AMMONIAC— Sal  mi  ac. 

Chloride   of   ammonium,    NH4CI. 

Isometric.  Ciystals,  crusts  and  efflorescences.  Color  white,  j-ellowish. 
Vitreous  luster.     H  =  1.5  — 2;   G  =  1..53. 

Refractive  index  :    »  =  1.(542. 

Very  easily  volatile  without  fusion  when  heated  and  is  wholly  converted 
into  dense   white   fumes.     Heated   in   a   closed   tube   with   soda    or  lime,   am- 

monia is  given  off  which  can  l>e  detected  by  odor.     Soluble  in  water. 

Inyo  County:  According  to  Bailey^^^  sal  ammoniac  is  found  as  efflo- 
rescences at  some  of  the  fissure  springs  in  Death  Valley. 

Los  Angeles  County:  A  white  crystalline  incrustation  of  sal  ammo- 

niac was  found  in  the  Monterey  shale  of  Burning  Mountain,  Rogers^^>. 
Santa  Barbara  County :  Crusts  5  mm.  thick,  associated  w4th  sulphur, 

came  from  burning  oil-shales  on  the  Hope  Ranch,  Rogers^^^ 
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80.     CERARGYRITE— Hornsilver. 

Chlori<lo  of  sihor,   AgCl. 

Isomolric.     Usually     in     thin     i)lal('s    and    crustH.     Sometimes     massive. 
Coljr     gray     but     generally     lainisliod     brown.     Highly     seclile.     AVaxy. 
11  =  1  —  1.5;  0  =  5.55. 

Hefnutivc  iiulox  :    //.-=2.(X>1. 
Easily  reduced  (ni  charcoal  to  nietaHi(!  silver.  Mixed  with  copper  oxide 

it  imparls  to  the  flame  the  azure  l)lue  color  of  the  coi)i)<'r  chloride;  flame. 
Insohiblc  in  acids,  but  soluble  in  ammonia, 

Cerargyrite  has  been  one  of  the  most  important  silver  minerals  of  the 

State.  It  is  characteristic  of  silver  deposits  located  in  arid  regions  and 

is  often  abundant  in  such  regions.  It  has  been  formed  in  general  by 

solutions  from  above  carrying  alkali  chlorides,  obtained  from  the  over- 
lying strata,  acting  on  the  silver  minerals  of  the  veins  and  forming 

solutions  of  silver  chloride,  from  which  the  mineral  is  precipitated  along 

fissures  and  in  cavities  of  the  gangue,  mostly  in  the  oxidized  zones  of 

the  deposit.  It  is  usually  accompanied  by  the  chlorobromide,  embolite, 

and  occasionally  by  the  iodide,  iodyrite.  Barite  is  a  common  gangue 
mineral. 

Inyo  County :  Hornsilver  with  argentiferous  galena,  argentite  and 

copper  minerals  has  been  found  abundant  in  the  Argus  and  Coso  ranges 

and  to  some  extent  in  the  Darwin  and  Cerro  Gordo  districts.  Hanks^^^ 
mentions  it  from  the  Slate  Range  and  in  microscopical  crystals  at  the 

Modoc  mine  near  Darwin.  Cerargyrite  with  cerussite  occurs  in  the 

Noonday  mine,  Tecopa;  associated  with  chry^socolla  at  the  Bonanza 
King  mine,  Sherman  district. 

Kern  County:  The  mineral  has  been  found  in  the  Amalie  mine  with 

pyrargyrite  and  native  silver. 

Mono  County:  Cerargyrite  has  been  found  in  the  Blind  Springs 

district  near  Benton  and  in  some  of  the  mines  of  the  Bodie  district,  but 

never  in  large  masses.      It  occurs  also  in  the  Sweetwater  Range. 

Placer  County :  It  occurred  in  small  amounts  as  one  of  the  minerals 

in  the  Ophir  district,  on  Duncan  Hill,  Lindgren^^^ 
San  Bernardino  County :  Hornsilver  has  been  a  very  important  silver 

mineral  in  the  Calico  and  Barstow  mines.  The  chloride,  together  with 

the  chlorobromide,  has  been  deposited  along  the  fault  planes  and  in 

the  numerous  fissures  of  brecciated  vein-rock  formed  by  much  faulting. 

The  minerals  associated  with  the  hornsilver  of  this  region  are  embo- 
lite, cerussite,  barite,  pyrolusite,  chrysocolla,  malachite  and  jasper.  It 

occurs  with  limestone  associated  with  embolite,  wulfenite,  sphalerite, 

galena,  cerussite  and  pyrite  in  the  Silver  Reef  district,  on  the  desert 
about  forty  miles  east  of  Victor.  It  is  associated  with  argentite  and 

secondary  from  it  at  the  Bonanza  King  mine  on  Providence  Mountain 

and  in  the  Imperial  mine,  Lava  Beds  district,  about  nine  miles  from 

I 
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Lavic.  ( 'orarjryritc  was  reported  as  oik;  of  the  minerals  with  ])orax  at 
Searles  Lake,  but  the  locality  was  i)rohal)ly  Calico.  The  silver  deposits 

at  Calico  and  Harstow  have  IwM'n  fully  (l('st'i'i])ed  by  Lind^ren'^^  and  by 

Storms^^^ 

81.     CHLOROMAGNESITE. 

Chloride  of  magnesium,  MgClj. 

EffloreseoiU'O.     Color  whit*'. 

Uofnictivc  indices:    £  =  l.r)i>;  i^  =  lAu7i. 

Mixed  with  copper  chloride,  the  uznre  hhie  liamc  is  obtained.  Soluhh'  in 
water  and  the  magnesia  is  i)recipitattMl  as  magnesium  pyrophosphate  on 

addition  of  sodium  i)hosphat»'. 

Magnesium  chloride  exists  in  soluble  state  in  the  waters  of  some  of 

the  springs  and  lakes  but  its  easy  solubility  prevents  it  from  forming 

as  a  mineral  except  in  the  dryest  climate. 
San  Bernardino  County :  White  efflorescences  of  chloromagnesite 

occur  at  Saratoga  Springs,  near  the  southern  end  of  Death  Valley, 

Bailey  (1). 

82.     ATACAMITE. 

Hydrous  oxlchloride  of  copper,  CU2CIH3O3. 

Orthorhombic.     Slender   needles    and    fibrous    reticulated    masses.     Color 

deep  grass-green.     H^S  —  3.5;  G  =  3.7. 

Refractive  indices  :     oc  =1.S31 :  y^  =  l.SGl ;  y  =  1.880. 
Fuses  and  imparts  an  azure  blue  color  to  the  flame.  Readily  reduced  on 

charcoal  to  metallic  copper.  Silver  nitrate  added  to  a  nitric  acid  solution  of 
the  mineral  precipitates  flocculent  silver  chloride.  Ammonia  added  to  a 
nitric  acid  solution  gives  a  blue  color  to  solution.  Gives  water  in  a  closed 
tube,  which  reacts  acid. 

Atacamite  is  a  very  rare  form  of  copper  and  its  occurrence  in  Cali- 
fornia has  not  been  definitely  established. 

Inyo  County:  J.  D.  Dana*'^^  gives  this  mineral  from  an  unknown 
locality  in  this  county.  As  the  Cerro  Gordo  mine  was  the  best  kno^vn 

for  rare  minerals,  the  atacamite,  if  correctly  identified,  perhaps  came 
from  this  mine. 

83.     EGLESTONITE. 

Oxichloride  of  mercury,  HgiCLO. 

Isometric.  Minute  crystals.  Color  yellowish  brown,  changing  to  black. 

Resinous  to  adamantine  luster.     H=:i2  —  3;  G  =  8.327. 
Refractive  index  :    ;!  =  2.49. 

Easily  reduced  to  globules  of  mercury.  Soluble  in  nitric  acid  and  silver 
nitrate  precipitates  silver  chloride. 

This  is  a  very  rare  mercury  mineral  whicli  has  been  found  associated 

with  cinnabar,  metallic  mercury  and  calomel. 
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San  IMatco  County:  iMiiiulc  yellow  oystals  oi"  c^lestonite  occur  about 
five  miles  west  of  Palo  Alio  in  .scams  and  cavilics  in  \hv.  silicious  material 

so  conunoji  in  the  serpentine  of  tlie  einnahai"  districts,  and  the  crystals 

were  descrilxHl  by  Kogers^^\  Forms:  cube  (lOOj,  octahedron  (111), 
ihombicdodecahedron  (110),  and  trapezohedron  (211). 

ug  ci 
88.00  7.43 

The  mineral  was  associated  with  cinnabar,  mercury,  calomel,  dolo- 
mite, ma^nesite,  opal  and  quartz. 

BROMIDES. 

84.  EMBOLITE. 

Chlorobvoniido  of  silvor,  Aj>(Br,('l) 
Isometric.     Generally    massive.     Color   green.     Resinous    luster. 

H  =  1  —  1.5;  G  =  5.31  — 5.43. 
Refractive  index:    n=:2.15. 

Heated  iu  a  closed  tube  with  potassium  bisulphate  and  pj'rolusite,  red 
vapors  of  bromine  are  set  free.  Heated  in  closed  tube  with  galena,  yellow 

lead  bromide  forms,  which  turns  white  on  cooling.  Silver  nitrate  will  pre- 
cipitate silver  bromide  from  a  nitric  acid  solution. 

The  greenish  embolite  has  only  been  found  in  association  with  cer- 
argyrite  and  in  much  smaller  amounts. 

Inyo  County:  Found  with  cerargyrite  in  the  Indiana  mine  near 

Swansea,  Hanks<^^\ 
Mono  County :  In  the  Minnie  mine,  Sweetwater  Range,  with  horn- 

silver,  Hanks*^^^ 
San  Bernardino  County:  An  associate  of  the  cerargyrite  in  the 

Calico,  Grapevine  and  Silver  Reef  districts.  One  of  the  minerals  re- 
ported with  borax  at  Searles  Lake,  probably,  however,  from  the  Calico 

district. 

IODIDES. 

85.  COCCINITE. 

Iodide  of  mercury,   Hgl. 

Thin  coatings.     Color  reddish  brown. 
Reactions  for  the  iodine  are  similar  to  those  for  chlorine  and  bromine  in 

embolite.  Violet  vapors  are  given  off  when  heated  in  closed  tube  with  potas- 
sium bisulphate  and  pyrolusite.  AVith  galena  the  sublimate  is  dark  orange 

red  hot,  which  changes  to  lemon  yellow  when  cold. 
Reduced  on  charcoal  to  metallic  mercury. 

Traces  of  iodine  have  been  found  in  some  of  the  springs  of  the  State, 

but  the  occurrence  of  any  iodide  is  questionable. 

Kern  County:  This  rare  reddish  brown  iodide  is  said  to  have  been 

found  with  stibnite  in  the  San  Emidio  Canyon,  J.  D.  Dana'^^)^ 
I 
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FLUORIDES. 

86.     FLUORITE. 

Fluoride   of   oakiuin,    CaFj. 

Isometric.  TTsiially  in  cubes.  Also  massive,  granular  or  compact. 
CMeavajje  perfect  octahedral.  Colorless,  green,  yellow,  purple,  blue,  white. 
Vitreous  luster.     11  =  4;   G=3.2. 

Refractive  index:    >i=1.4.'J4. 
Fuses  with  some  decrepitation.  (lives  reddisli  llame  of  calciuni.  Sol- 

uble in  acids  and  calcium  is  precipitated  by  amonium  oxalat<'.  Mixed  with 
lK)tassiuui   sulpliati'  and   fused   in   a  closed   tube,   tlie  j^lass  becomes  etched. 

P^liiorite  is  a  coiuinon  mineral,  especially  as  gaiigue  in  lead  districts 
witli  galena.  It  soinetiines  forms  thick  veins  and  becomes  important 

.MS  a  finx.     No  good  deposits  are  known  in  the  State. 

Contra  Costa  Connty :  Small  cubes  of  white  fluorite  were  found  on 

Mount  Diablo  with  some  copper  minerals,  Hanks^^\ 
Inyo  County :  Found  as  a  gangue  mineral  with  argentiferous  galena 

in  the  Cerro  Gordo,  Darwin  and  other  districts. 

Los  Angeles  County :  Fine  specimens  have  come  from  the  Felix  mine 

near  Azusa,  consisting  of  purple  and  green  masses  and  cubes.  White 

fluorite  occurred  on  Santa  Catalina  Island  with  galena  and  chalcopyrite. 

Mono  County :  In  the  Ferris  Canyon  on  the  east  slope  of  the  Sweet- 
water Mountains  green  and  violet  crystals  and  masses  occur. 

San  Benito  Count}' :  Specimens  have  come  from  the  western  part  of 
this  county.  • 

San  Bernardino  County :  Green  and  purple  fluorite  comes  from  the 

Kings  Fluorspar  mine,  Cave  Canyon  district,  with  some  Iceland  spar. 

Occurs  in  the  Cave  Canyon  district  coated  with  black  manganese  oxide. 

Light  green  occurs  near  Barstow.  Occurs  near  Ludlow  and  near 
Needles. 

San  Diego  County:  Occurs  in  large  specimens  of  green  color  at  Oak 
Grove,  Palomar  Mountains.  A  small  amount  is  found  at  the  ]Moi]ntain 

Lily  Gem  mine,  Aguanga  ̂ lountain. 

6—22132 
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CilArTKU    V 

()XIDi:S  OK  UYDROGJ'N,  SILICON  AND  SKMI-METALS 

H  !f<lr()f/(  n. Scnii-iiK  Uils. 

WiUor 
Ai'sciiolitc 

{^ili(0)i. ClMiulctilc 

Quartz 
\'iil(>iitiiii1(' 

Clialcodony liismitf "^rridymito 
>rol.vl)(]i(o 

(  'lis|(>l);ilit»' 
( 'orvautite 

(>|)nl Stibiconite 
Stil)ioforrifo 

Partzite 

Slolofeldtite 

OXIDE   OF   HYDROGEN. 

87.     WATER. 

Oxide  of  hj'drosen,  HoO. 

Hexagoual   when   solid,   as   ice.     Colorless.     Brittle.     IT— 1..5;    G  =  0.91G. 
Refractive  index  :    »  =  1  .PylMl. 

Ice.  refractive  indices:    ^=l..'n.*>:  j,,  =  l..S0O. 

The  mineral  springs  of  California  are  very  numerous  and  of  a  great 

variety.  Many  of  them  have  a  reputed  medicinal  value  and  have 

become  popular  health  resorts. 

Thermal  springs  are  common  and  many  of  them  represent  the  linger- 
ing remnant  of  a  former  volcanic  activity  of  the  region.  Some  owe 

their  origin  to  the  heat  developed  by  decomposition  of  sulphides  and 

other  mineral  bodies  below,  in  the  courses  of  the  underground  waters. 

These  springs  are  usually  strong^  sulphurous  as  well  as  hot. 
The  salts  most  commonly  found  in  the  spring  waters  of  the  State  are 

the  carbonates,  sulphates  and  chlorides  of  magnesium,  sodium,  calcium 
and  iron.  Traces  of  boron  are  found  in  many  and  in  some  localities 

like  Clear  Lake,  Lake  County,  and  the  desert  regions  of  Inyo  and  San 
Bernardino  counties,  boracic  acid  has  been  an  abundant  ingredient. 

Some  of  the  lakes  are  also  strongly  saturated  with  salts,  and  Mono 

Lake  and  Owens  Lake  are  noted  for  the  large  percentage  of  solid  con- 
tents of  their  waters,  mostly  sodium  bicarbonate. 

Stream  waters  are  purest  in  granitic  regions,  less  pure  and  harder  in 

limestone  regions,  and  quite  impure  and  strongly  alkaline  in  the  arid, 

regions. 

Colusa  County :  There  are  many  mineral  springs  in  the  county  along 

Sulphur  Creek. 
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[..•il<('  ( '(Hinl  V  :  'I'liis  (•((Hilly  islliciiio^l  inilcd  one  in  llicSljilc  I'dr  iU 

minci-iil  splines.  Adniiis.  Aiidcisoii.  liiirllctl.  ('iisllc  lliirhiii,  1 1  iulilaiHl. 

llowai'd,  SiiriilouJi.  Siculci-.  Sdd.i  l*>;i\  .nid  Wilier  S|)riiiL:s  .-ire  noted 

t«iui"ist  rt'sorls. 

Mendocino  ('oinit\":  Sexcrid  mineral  ^prinus  oceiii'  in  the  eoinily. 

X'icliy.  Orr's  and   Duncan  Sprinjis  are  noted. 

Xapa  Connt.N':  There  are  sevei'al  noted  iiiiiieral  spring  i-esorts  in 

the  connty.  Aetna.  ( 'alisto.ua.  Na|)a  Sochi.  .\a|)a  \'ich>.  White  Siilj>hnr. 

Pope.  Se(pioia.  and  Walters  S])riims  ai"e  well  Unowii.  all  of  them  con- 

taininu'  mineral  salts  in  solution. 

San  Luis  Obispo  County:  The  i*aso  Kohles  llol  Springs  ai'e  the  most 
noted  in  tlie  State. 

Sonoma  C()unt\' :  Xuiikmous  springs  exist  in  the  count\'  eontainin«z 

mineral  salts  in  solution.  A^iua  Caliente.  Alder  (lien.  I>arcal.  l)oyes. 

'"The  (J(>\sers."  Lxtton.  .Mark  W\'st,  and  Skairii's  are  noted. 

OXIDES    OF    SILICON. 

'  88.     QUARTZ— Silica. 

Oxide  of  silicon,  SiOo. 

Hexagonal,  rhombohedral.  Hexagonal  prisms  with  pyramids  very 

common  and  sometimes  large.  Compact  and  granular  massive.  Promi- 

nent conchoidal  fracture.  Colorless,  white,  j^ellow,  rod-l)rown,  etc. 
Optically   positive.     Vitreous   luster.     H=r7;    0  =  2.65. 

Itef raotive   indic(>s  :     £  =  1  .'>">•»  :    (,j  =  1  ..~)44. 
Infusible  and  insolubh^  in  nitric  or  hydrochloric  acids.  Solul)le  in  hydro- 

fluoric acid.  Fused  well  with  a  iiux  of  sodium  carbonate,  the  fusion  dis- 

solved in  water  and  hydi'ochloric  acid,  when  evaporated  to  dryness,  will  leave 
th?  silica  as  an  insoluble  residue.  The  hydrochloric  acid  solution,  after  all 

silica  is  rem()\-ed.  will  iii\(>  no  itrecii)itates  of  alumina,  calcium  or  mag- 
nesium when  tieated  sncct'ssixely  with  ammonium,  ammonium  oxalr.te  au<l 

soflium  ])hcsphaie.   jiroviuii   the   mineral   to  be  silica   and  not  a    silicat<». 

Silica  eonstitnfes  about  three-fifths  of  the  solid  ernst  of  the  earth; 

eonso(iuently  (jnartz  and  chalcedony  and  their  varieties  are  exceedingly 
common  minerals.  It  is  usnal  to  class  under  (juartz  those  forms  of 

silica  which  are  phenocrystalline,  that  is,  those  witli  a  distinct  crystal- 
line structure,  and  under  chalcedony  those  forms  which  are  crypto 

crystalline,  that  is.  those  so  finely  crystalline  that  they  appear  non- 
crystalline except  under  the  microscope.  Under  each  of  these  two 

mineral  species  are  grouped  many  varieties  based  generally  on  color 
and  structure. 

Common  quartz  is  an  essential  constituent  of  granites,  granodiorites,, 
([uartz-porphyries,  rhyolite.s,  gneisjies,  schists,  (piartzites  and  sandstones, 
and  is  an  accessory  mineral  in  many  other  kinds  of  rock,  either  vol- 

canic, metamorphic  or  sedimentary.     Veins,  ledges,  seams  and  pockety 
masses   of   white   quartz   are   (Tommon   in   volcanic    and   metamorphic 
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jH'c'Jis  ;iii(l  iiiiicli  of  it  in  ( !;ili roi'iiiji  is  ̂ old-hcjn'iii^".  In  ordinary  rock 
deconij)osilion  silicn  rcnwiins  ;is  ji  residual  prodncl,  as  it  is  practically 

uiiattacked  l)y  the  nsnal  weathering'  agencies. 
Hock  crijstal  is  tlu^  cleai*  coloi'less  variety  which  is  seldom  to  1)c  found 

except  as  hexagonal  crystals.  Fine  large  groups  of  these  crystals  are 

frequently  found  in  the  mines. 

Amethyst  is  the  variety  colored  violet  by  manganese  or  possibly 
titanium.  It  also  occurs  in  groups  of  crystals,  being  rarely  massive. 

Very  little  good  amethyst  has  been  found  in  the  State. 

Rose  quartz  is  a  massive  variety  colored  pink  by  manganese.  Some 

very  deep  colored  rose  quartz  has  been  found. 

Smolij  quartz  oi*  Cairngorm  stone  is  the  hair-brown  transparent 
variety,  also  in  crystals,  the  color  being  due  to  carbonaceous  material. 

The  color  is  readily  discharged  or  converted  into  citrine-yellow  by  heat 

and  much  of  the  so-called  '^ false  topaz"  has  been  made  in  this  way. 
This  is  a  very  common  variety  and  some  excellent  large  crystals  have 
been  found  in  the  State. 

Inclusions  of  other  minerals  in  quartz  are  very  common  and  have 
several  varietal  names. 

Phantom  crystals  show  the  outlines  of  one  crystal  w-ithin  another,  due 
to  inclusions  of  green  chloritic  matter  or  brownish  earthy  material 

arranged  about  the  boundaries  of  the  forming  crystal  during  a  stage  in 

its  growth.  Some  fine  phantom  crystals  have  come  from  near  Placer- 
ville. 

Sagenite  or  rutilated  quartz  is  rock  crystal  pierced  by  long  red  needles 
of  rutile.     No  good  sagenite  has  been  found  in  the  State. 

Thetis  hairstone  is  rock  crystal  containing  long  hair-like  fibers  of 
asbestos  or  actinolite. 

Aventurine  or  gold-stone  is  glassy  quartz  speckled  with  flakes  of 
hematite  or  brown  mica.    Good  aventurine  is  very  uncommon. 

Alameda  County :  Yellow  crystals  occur  associated  with  glassy  albite 

at  the  Newsman  mine  on  Cedar  Mountain,  twelve  miles  southeast  of 
Livermore. 

Alpine  County:  Fine  specimens  of  rose  quartz  have  been  found  in 
Hope  Valley  and  in  the  Mogul  and  Monitor  districts. 

Amador  County :  Fine  large  specimens  of  rock  crystal  have  come 

from  Volcano  and  Oleta.  This  section  has  also  produced  good  speci- 
mens of  amethyst,  smoky  and  rose  quartz.  Thetis  hairstone  has  been 

.found  at  Oleta. 

Butte  County:  Smoky  quartz  occurs  on  the  North  Fork  of  Feather 

River.  Fine  rose  quartz  occurs  near  Forbestown;  also  clear  crystal 

aggregates. 
Calaveras  County:  Good  rock  crystal  in  fine  large  aggregates  have 

been   found   in   many   of   the   gold   mines.     Mokelumne    Hill,    Green 
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Mount aiii  ̂ lavrl  mine  near  Miirpliy,  An^^ds  and  West  Point  have  pro- 

diiceil  lari^e  crystals.  (Itni-  (piaitz  n-vstaU  occur  at  the  Jennie  Lind 
mine. 

Colusa  County:  The  Colusa  sandstone  t'l'oui  near  Sites  is  one  of  the 
best  known  in  the  State. 

El  Dorado  County:  Koek  erystal,  phantom  crystals  and  smoky  quartz 
have  eome  from  near  Plaeerville,  which  are  the  i)est  in  the  State.  A 

fairly  i>ure  white  (juartz  is  found  on  the  McDonald  Ranch,  near  Shingle 

Springs.  A  large  depo-it  occurs  ten  miles  northwest  of  Plaeerville. 
Clear  crystals  are  found  in  AVhite  Rock  Canyon  near  Georgetown. 

Quaitz  with  aetinolite  occurs  near  Fairplay. 

Clenn  County :  The  principal  mineral  output  of  the  county  is  sand 

and  gravel  produced  chiefly  at  Wyo  and  Willows. 

Inyo  County :  Good  rock  crystal  has  been  found  in  the  Cerro  Gerdo 
and  Darwin  districts. 

Kern  County :   Rose  quartz  reported  as  occurring  north  of  Kernville. 

Lcs  Angeles  County :  Thetis  hairstone  has  been  found  near  Los 

Angeles.  Vein  quartz  some  thirty  feet  thick  has  been  reported  to  occur 

six  mile^  north we=«t  of  Acton.  Quartz  in  veins  occurs  between  Lancas- 
ter and  Muroc.    Occurs  on  Moonstone  Beach,  Santa  Catalina  Island. 

Marin  County :  Cliert,  quartzite  and  sandstone  are  the  chief  mineral 

products  of  the  county,  used  for  macadam.  Quartz  amygdules  occur  on 

Mt.  Tamalpais. 

Mariposa  County :  Fine  rock  erystal  occurs  at  Mount  Bullion. 

Mono  County:  Rock  crystal,  amethyst  and  tabular  drusy  quartz 
have  come  from  the  Bodie  district. 

Monterey  County:  White  quartz  sand  occurs  in  sand  dunes  at  Del 

^lonte  and  Carmel  Bay. 

Napa  County :  Good  rock  crystal  occurs  near  Calistoga. 

Nevada  County:  Good  specimens  of  rock  crystal  are  often  found  at 

Grass  Valley  and  Nevada  City.    Large  crystals  occur  near  W^a-shington. 
Orange  County :  Sand  quartz  occurs  with  biotite  and  muscovite  one 

mile  northeast  of  Capistrano. 

Placer  County:  Quartz  containing  green  chlorite  is  found  at  Shady 

Run.  Rock  crystal  occurs  in  the  Ophir  district.  Rock  crystals,  some 

with  inclusions  of  green  chlorite,  occur  at  Shady  Run. 

Plumas  County:  Rock  crystal  from  the  Granite  Basin.  Some  deep 
colored  rose  cpartz  has  come  from  Meadow  Valley. 

Riverside  County:  Rock  erystal.  smoky  quartz  and  pink  quartz  in 
fine  large  crystal  are  associated  with  the  gem  tourmaline  at  Coahuila. 
Granular  quartz  occurs  in  the  Crestmore  limestone  quarry.  Quartz 
as  massive  quartzite  occurs  in  large  quantity  on  Eagle  .Mountains. 

Sacramento  County :   Rock  crystal  is  found  at  Folsom  of  fine  quality. 
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S;iii  iicriijirdiiio  Coiiiil y  :  Qiuirl/  willi  I'ulilc  needles  lias  been  found 

ill  the  Sail  licniardiiio  IvaiiLic  h'oiiiid  as  psciidoinoi'plis  allci'  cahdte 
a1  llarl.  ('Icar  while  Oi-ciifs  in  llic  h'rcmoiit  iniiiiiiu-  disli'ifl.  I^'ourid 

associalcd  with  specular  heiiiatite  and  epidolc  in  llie  San  I ieniai'diiio 

Mountains  al)oii1   liiirty  miles  norllieasl  ol'  San   lieiaiai'dino. 

San  l)ie,u<)  ('Ouiil y  :  Exeolleiit  speeiniuns  oi'  rock  crystals,  smoky  quartz 
and  pink  (piarl/  ai'e  associated  willi  the  ̂ reen  and  |)ink  toui'maline  of 

liie  connly.  Lai-.uc  j^Toups  of  e»-ystals  and  sinj^le  crystals  ol'  a  deep 
rose  color  occur  in  the  pegmatite  veins  which  carry  the  tourmaline,  some 

at  Pala,  IMesa  Grande  and  Rincon.  liock  crystal  with  long  and  almost 
black  needles  of  tourmaline  occur  at  Pala.  Crystals  from  Pala  and 

Rincon  have  the  forms:  (3031),  (4041),  (50ol),  (1121),  (3141), 

(41ol),  (5161),  Warin.u'"'.  A  deposit  of  rose  (jnartz  of  some  size 
occurs  twenty-nine  miles  from  Tia  Juana  on  road  to  Ensenada.  An 
()l>aleseent  rcse  ((uartz  occurs  at  Escondido.  Tourmalinated  quartz 
has  been  found  on  the  east  side  of  Chihuahua  Valley. 

San  Luis  Obispo  County  :  (irlass  sand  reported  to  occur  about  four 

miles  south  of  Edna  and  also  forty  miles  east  of  Arroyo  Grande. 

Sierra  County :  Yellow  or  citrine  quartz  has  been  found  on  Bald 
Mountain. 

Stanislaus  County:  Lar^e  ledae  of  ((uartz  about  twelve  miles  above 
Patterson  on  El  Puerto  Creek. 

Analysis : 

SiO..  tit). IS  • ALU;,.  0.21 

FvX),  Xoiu' 

Tulare  County :  Rock  crystal  occurs  at  Three  Rivers  and  in  Drum 

Valley.  Hose  (juart/  is  found  at  Bull  Run  ̂ leadows  and  at  Yokohl. 

Quai't/  with  inclusions  of  hoi'ublende  is  found  at  Deer  Creek.  Beautiful 
rose  (iuartz  occurs  at  the  Summer  Rose  Quartz  claim,  eight  miles  south- 

east of  California  Hot  Springs  near  Kern  county  line.  Rose  quartz 

of  good  color  occurs  on  the  west  side  of  Bull  Run  Ridge,  near  county 

line  associated  Avith  graphic  granite.  Good  rose  quartz  occurs  near 

Lemon  Cove  and  near  Badger.  Excellent  rose  cpiartz  occurs  on  the 

Gasenberger  Ranch  near  Exeter,  in  a  pegmatite  associated  with  massive 
l)lack  allanite. 
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89.     CHALCEDONY. 

SiiicoM   <li(»\i<l»'.    SiO,.. 

Ui'fr.u  li\f   iiidt'X  :     /j      \.~i'-\'. 
Kciiftioiw  the  snnii-  ;is  with  i|u;irl/,.  An  iiiiinirity  of  ii-(»ii  will  iisiinlly  he 

^Iiitwii  «)ii  llh*  jiddilinii  of  ;iiimi<»iii:i  ti>  ilif  li\  (iioclilnric  :i(i;l  soiiniitii  .-iflcr 

the  silic;;   is  r.'inox  .'d. 

Tlie  t'halcedonic  lonns  of  silica  nro  iicvci'  t rMnsi)ar('iit.  Imt  occur  in 
dense  cryptocrystallinc  masses  and  layers,  translucent  to  opaque,  and 

witliout  crystal  form.  Hot  solutions,  especially  alkaline  solutions,  act- 

ina:  on  silicious  rocks  dissolve  snmc  ol*  the  silica  and  this  is  deposited 
in  layci's  along  the  walls  of  cavities,  or  completely  tills  cavities,  forming 
geodes  and  irregular  shaix'd  masses,  with  often  a  ])anded  structure, 

^fany  of  the  lai-ge  masses  of  chalcedony  and  jasper  have  been  formed 
hy  deposition  from  springs,  whose  waters  contain  soluble  siliea.  Chal- 

cedony is  a  very  common  secondary  filling  of  cavities  and  fissures  in 

volcanic  rock,  and  may  form  large  geodes  in  this  way.  There  are  many 

names  given  to  the  varieties  of  cryptocrystalline  silica  which  may  be 

classed  under  the  head  of  chalcedony,  most  of  them  based  on  color  or 

structure.  They  include  chalcedony,  agate,  carnelian,  sard,  prase, 

heliotrope  or  bloodstone,  chnjsoprase,  onyx,  sardonyx,  jasper  and  flint, 

all  of  which  may  be  found  in  the  State.  Ordinar}'  silicified  wood  and 
agatized  wood  are  silicious  pseudomorphs  after  wood. 

MyricJiite  is  a  local  name  applied  to  a  chalcedony,  having  blood-red 
slK)t.s  and  patches  of  cinnabar. 

Kinraditc  is  a  local  name  given  to  a  spherulitic  jasper  occurring  on 
the  shores  of  Golden  Gate. 

Alameda  County:  Small  geodes  of  chalcedony  are  common  in  the 

Berkeley  Hills. 

Alpine  County:  Red  jasper  is  common  in  the  ̂ Monitor  district. 

Amador  County  i  Bluish  chalcedony  occurs  at  Volcano. 

Calaveras  County :  Red,  green  and  brown  jasper  is  found  near 

]\Iurphy.     Silicified  wood  at  Angels. 

Del  Xorte  County :  Agate,  chalcedony  and  jasper  pebbles  are  com- 
mon beach  pebbles  at  Crescent  City. 

El  Dorado  County:  Some  chalcedony  occurs  with  the  quartz  at 

(Tcorgetown. 

Fresno  County  :  Chrysoprase  has  been  found  fifteen  miles  northwest 
of  Coalini^a.  Banded,  delicately-veined  mas^c^  of  white  chalcedony 
occur  at  Panoche. 

Humboldt  County :  The  beach  pebbles  at  Big  Lagoon  are  agate,  chal- 
cedony, jasper,  prase,  carnelian,  etc. 

Imperial  County:  Pine  abates  are  found  as  drift  pebbles  in  Colorado 

I)es(n't.  ueai"  ('ainoii  Sjirinus. 
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Inyo  County:  Porcelain  jnspor  has  ])een  found  in  the  Coso  district. 

Korn  County:  Dc^^p  l)lu('  and  sky  ])ln('  umssos  of  chalcedony  occur 
near  Kane  Springs. 

Los  Ans;eles  County:  The  Ix^acli  jx^hhlcs  at  Kcdondo  ai'c  largely  chal- 
cedony. 

INIarin  County:  Tlie  ])each  p(;l)l)les  at  l:5olinas  have  agate  and  chal- 
cedony. Red  jasper  outcrops  on  Reed  Ranch.  Spherulitic  jasper, 

called  "kinradite, "  occuts  on  sliore  west  of  Sausalito  between  Point 

l^onito  and  Lime  Point.  Some  of  tlie  Ix'acli  p('l)])l('s  at  Bolinas  Point 
are  used  for  moonstones.  The  red  and  yellow  jaspers  from  the  Fran- 

ciscan cherts  make  l)eautiful  polished  specimens. 

Mendocino  County :   Red  jasper  is  quite  common  at  Shelter  Cove. 

Napa  County:  Red  jasper  is  found  on  Mount  St.  Helena.  Chal- 
cedony is  common  at  the  Manhattan  cinnabar  mine,  Knoxville.  The 

petrified  wood  of  the  Petrified  Forest  near  Calistoga  is  largely  chal- 
cedony. 

Nevada  County :  Brown  jasper  occurs  at  Nevada  City.  The  beach 

pebbles  at  Lake  Tahoe  contain  chalcedony,  agate,  jasper,  carnelian, 
prase,  etc.     Good  moss  agate  is  found  near  Indian  Flat. 

Placer  County :  Fine  geodal  masses  of  chalcedony  have  been  found 

at  the  Spanish  mine,  Ophir  district. 

Plumas  County:  Banded  green  and  red  jasper  occurs  in  the  slates 

and  schists  west  of  Meadow  Valley. 

San  Benito  County :  Bluish  gray  chalcedony  occurs  as  pseudomorphs 

after  elongated  crystals  of  barite  and  also  forms  shells  about  oily 

bituminous  matter,  in  the  Phipps  Quicksilver  mine,  east  of  Emmet. 

San  Bernardino  County :  Moss  agate  has  come  from  the  San  Ber- 
nardino Mountains.  Bluish  chalcedony  is  associated  with  opal  in  the 

Black  Mountains  north  of  Barstow.  Myrickite  occurs  forty-five  miles 
northeast  of  Johannesburg  and  fifteen  miles  northeast  of  Lead  Pipe 

Springs,  in  bunches  and  small  masses.  Fine  blue  chalcedony  occurs 

two  miles  northeast  of  Lead  Pipe  Springs.  Bloodstone  occurs  in  vesicu- 
lar basalt  with  jasper  near  Lead  Pipe  Springs. 

San  Diego  County:  Red  and  white  banded  chalcedony  occur  south- 
east of  Dulzura  and  east  of  Donohue  mine.  The  amethystine-colored 

chalcedony  found  east  of  San  Diego  has  been  called  "violite." 
San  Francisco  County:  Red,  green  and  brown  jasper  is  common  in 

the  serpentine  of  San  Francisco.  Spherulitic  jasper  called  "kinradite" 
is  found  near  Land's  End. 

San  Mateo  County:  The  beach  pebbles  at  Pescadero  contain  fine 

specimens  of  chalcedony,  agate,  carnelian,  jasper,  etc. 
Santa  Barbara  County:  The  beach  pebbles  of  this  county  contain 

agate  and  chalcedony. 
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Siskiyou  County:  Jnspor  is  conniio?!  with  tlio  numerous  serpentine 
beds. 

Sononui  County:  Rod  jasper  is  found  at  Windsor. 

Trinity  County:  Jasjx'r  oecnrs  on  Red  Mountain  at  tlie  head  of 

Pi'ospect  Peak. 
Tulare  County  :  Fine  moss  agate  occurs  on  Deer  Creek.  Chrysoprase 

is  found  in  the  hills  east  of  X'isalia.  on  J)eei'  Cr<'ek  and  at  Yokohol. 

Chrysoprase'  was  mined  at  X'enice  Hill,  Stokes  Mountain,  on  Tule  Hiver, 
Deer  Creek  and  one  mile  east  of  Lindsay. 

Tuolumne  County:  Yellow  and  hrown  jasper  occurs  at  Shaws  Flat. 

90.     TRIDYMITE. 

Oxide  of  silicon,   SiO.. 

Hexagonal.     Thin  plates  often  overlappinj?.     Colorlrs.s  to  wiiitc     11  =  7; 
0  =  2.28  —  2.33. 

Refractive  indices:     ex  =1.467:   [j—lAl ;  y  =  1.473. 
Reactions  the  same  as  with  quartz. 

Tridymite  is  a  form  of  silica  which  is  found  in  recent  volcanic  rocks. 

It  occurs  in  thin  and  often  overlapping  hexagonal  plates,  crystallizing 

as  a  secondary  mineral  in  the  cavities  and  fissures  of  the  rock.  The 

mineral  is  generally  of  microscopic  size  and  therefore  is  rarely  seen, 

except  in  thin  sections  of  rocks.  As  a  rock  mineral  it  may  occur  in  all 
of  the  recent  volcanics. 

Mono  County :  Observed  in  the  cavities  of  lava  as  small  hexagonal 

plates,  near  Bridgeport,  with  the  forms:  (0001),  (lOlO),  (32o0), 

(5490),  (3034),  (1012),  Schaller^^) 
Shasta  County:  Occurs  abundantly  in  vesicular  basalts  oji  road  to 

Terry's  ]\lill,  east  of  Round  Mountain. 
Tuplunnie  County :  Found  by  Rogers^^^  in  cavities  of  an  andesite 

near  Jamestown.     Occurs  as  very  thin,  white  hexagonal  plates. 

91.     CRISTOBALITE. 

Silicon  dioxide,  SiOo. 

Isometric.      Small    octahedrons.     Color    white.      Dull    luster.      II  =(3 — 7; 
G  =  2.27. 

Refractive  index  :    n  =  1.408. 

Insoluble   and  infusible,  like  quartz.     An  isometric   moditication  of   SiO^ 

formed  at  temix'ratures  above  1100'. 

Tehama  County :  Occurs  as  constituent  of  rock  near  Tuscan  Springs, 

Rogers^'^ Tuolumne  County:  Occurs  as  distinct  octahedral  crystals  in  augite 

andesite  (auganite)  near  Jamestown,  Rogers^"'. 
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92.     OPAL. 

Hydrous   oxide   of   silicon.    Si().,.//I  IJ). 

Amorphous,  ("olloidiil  massive.  rroiuinenL  conclioidal  fracture.  Yellow 

brown,  f;reon,  rod.  white,  si'^y  Jvu^l  colorless.  Waxy  luster.  Hrz.'')..^>  —  0.5 
of  compact   varieties.     G=:2.1  —  2.2. 

K(>fiiicli\»'    index  :     ;/      1.-l(H;      l.li;. 

(Jives  a  sli.iilil  anicuiit  of  water  in  a  cIosim!  ini)i'.  otherwise  likr  (piart/ 
and   cliahTdony    in    its   r;'acl  ions. 

Opal  differs  from  chalcedony  in  hein^  w  holly  aniorphous,  somewhat 

softer  and  containing  a  varying  percentage  of  water.  It  is  silica  which 
has  solidified  from  a  colloidal  state.  It  fills  cavities  and  seams  in  many 

dift'erent  kinds  of  rock  and  is  a  very  common  form  of  silica. 
Precious  opal  shows  a  beautifnl  play  of  colors  and  very  little  of  this 

variety  has  been  fonnd  in  the  State. 

Common  opal  is  the  white,  yellow,  brown,  l)liiisli  or  greenish  masses 
with  no  opalescence,  having  a  prominent  ehoncoidal  fracture.  The 
occurrence  of  this  kind  is  quite  universal. 

Hyalite  is  transparent  glassy  opal  occasionally  found  ir  the  cavities 
of  volcanic  rock. 

Cacliolong  is  a  pearl-like  opal. 
Chrysopal  or  prase  opal  is  a  name  applied  to  a  greenish  opal  found 

with  chr^^soprase. 
Moss  opal  is  common  opal  with  moss-like  inclusions  of  pyrolusite, 

chlorite,  etc. 

Wood  opal  is  very  abundant  in  the  State,  especially  in  the  foothills 
of  the  Sierras,  where  whole  forests  have  been  covered  by  the  great 

thickness  of  gravel.  jMasses  of  wood  opal  are  sometimes  white,  but 

usually  light  to  dark  brown  in  color.  The  structure  of  the  w^ood  is 
often  so  well  preserved  that  the  species  can  be  identified. 

Geyserite  and  silicious  sinter  are  names  applied  to  hydrous  silica 
formed  about  the  vents  of  geysers  and  hot  springs. 

Diatornaceous  earth,  infusorial  earth  and  tripolife  are  names  applied 

to  deposits  of  silica  formed  by  fresh  or  salt  water  diatoms.  The  waters 
of  the  lakes  during  Tertiary  time  swarmed  with  infusoria  which 
secreted  silica  and  their  silica  remains  have  formed  thick  and  extensive 

deposits  of  white  and  ver}^  light  chalk-like  material. 

Alpine  County :  Wood  opal  occurs  at  Red  Lake  Peak. 
Amador  County :  Wood  opal  at  Volcano.  Diatomaceous  earth  in 

lone  A^alley. 
Butte  County  :  Wood  opal  at  Dodson  mine. 

Calaveras  County:  Common  and  hyalite  opal  has  been  found  at 
Mokelumne  Hill.  Wood  opal  at  Chile  Gulch,  Bald  Hill,  Angels  and 
other  mining  camps. 

Contra  Costa  County :  Hyalite  and  common  opal  has  been  found  on 
Mount  Diablo. 
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1^'rt'sno   Couiily:    Dciidi-ilic  or  moss  oi);il    luis  coinc  from    the   iiinuii 

Ijiilis  I'iisl   ol'  l-'rcsiio.     Sdiiic  (li;i1(iiii;i(M'()iis  ciirlli   is  I'cpnrl.'il  ;i    I* -w  miles 

s()utli\\<»sl    ol"   McikIoIji. 

I  ii\()  CoimiN  :    1  )i;il(mi,'if('(iiis  c.-irlli  rrpm-lcd   from   I  n(l<'|»i'ii(i<ii:  c  \  ;il 

li'v   iicnr  main   liiLihwax'. 

Ki'iMi  Count V :  Willie  opal  is  round  on  llic  summil  of  'i\'liacliaj)i 

Mountain.  Kiuc  uid-s  and  doiidi-itic  opal  occurs  ciLilitccn  miles  north- 

west  ol*  Johannesl)urii'. 

Lake  County:  Fioi-ite  opal  lias  Ix'in  round  at  Sulphur  Fiank.  Uyalito 

has  come  from  Middletown  and  Kelseyville.  I  )ia1omaceous  caiili  oi'curs 

on  Lost  Spring  Ranch. 

Lassen  County:  \V(;od  opal  is  found  in  Surprise  N'allcy.  ̂ 'ello\\■ 
and  white  have  been   found  neai*  Honey   l^ake. 

Los  Annfolos  County:  Diatomaceons  earth  at  Santa  ̂ Monica  and  on 

Santa  Catalina  Island.  A  dei)osit  of  diatomaeeoiis  (>ai'th  is  i-eported  as 

occni'inu'  neai*  Bairdstown.  Also  in  the  hluft's  tlii-ee  miles  south  of 

Kcdondo ;  at  Point  Duma,  northwest  of  Santa  Monica;  at  Palos  N'ei'des 
Rancli.  San  IVdro  Hills  and  m^ar  .\eton. 

Merced  County:  Diatomaeeous  earth  of  uood  <|uaiily  occurs  in  the 
liills  west  of  Newman. 

!\rodoc   Conntx"  :     A    deposit   is   said   to  oc^-ui-   in   St'ci-et    N'alh'y. 
Mono  County:  Diatomaeeous  earth  has  come  from  near  Bodie. 

^lonterey  County:  The  ̂ Monterey  sliah's  u'rade  into  pui'e  diatomaeeous 
earth.  A  bed  of  diatomaeeous  earth  occurs  nine  miles  northwest  of 

HradU^v.      . 

Napa  County  :  AVood  opal  in  hirge  trees  occurs  in  the  fossil  forest  near 

Calistoga.  Some  diatomaeeous  earth  occurs  in  Friend's  Valley  west 
of  Calistoga ;  also  four  miles  southeast  of  St.  Helena. 

Nevada  County:  AVood  opal  at  Chalk  Bluff,  Nevada  City,  North 

Bloomfield,  and  Shelly  Hill.  ̂ Masses  of  moss  opal  are  found  at  New- 
town. 

Orange  county;  Diatomaeeous  eai'th  around  Allison  Creek  south  of 
El  Toro. 

Placer  County:  AVood  opal  at  Gold  Run  and  near  Roseville.  Dia- 
tomaeeous earth  at  Dutch  Flat. 

Plumas  County:  Wood  opal  in  Gravel  Range. 

Riverside  County  :  White  hyalite  coats  the  walls  of  some  of  the  small 

cavities  in  the  feldspathic  pegmatite  at  Crestmore.  It  shows  strong 

yellow  luminescence  under  the  (decti'ic  spark,  indicating  tiie  presence 
of  uranium.   Wood  opal  of  a  dark  brown  color  also  occurs  at  the  (piarry. 

San  Bei'uardino  County:  ()i)al  occurs  in  the  Black  Mountains  about 
25  miles  north  of  Barstow.  some  of  which  is  good  gem  material  and  is 

worked.      Alo.st    of   it    is   common    opal    witli    chalcedony.      Some   cleai* 
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li\alito  occurs  witli  it.  Common  white,  colorless  hyalite,  red,  and  gem 

opal  ocour  in  cavities  in  rhyolite  two  miles  northeast  of  Lead  Pipe 

Springs.  An  oi)al  deposit  occurs  about  tw(mty-five  miles  lujrth  of 
l^arstow,  in  Copper  Mountain. 
San  Diego  County:  Thin  coatings  of  glassy  hyalite  occur  on  the 

(|uart/  and  albite  at  Rincon,  Rogers^'".  Diatomaceous  earth  has  come 
from  al)0ut  forty  miles  north  of  San  Diego. 

San  Francisco  County :  Nodular  masses  of  common  opal  occur  in  the 

serpentine  of  San  Francisco.  A  moss  or  dendritic  opal  occurs  on  the 
Black  Hills. 

San  Joaquin  County:  Diatomaceous  earth  is  found  on  Staple's 
Ranch. 

San  Luis  Obispo  County :  Diatomaceous  earth  occurs  near  Port  Har- 

ford, near  Arroya  Grande  and  near  Edna.  Several  occurrences  of  dia- 
tomaceous earth  are  reported :  In  the  mountains  back  of  Pismo ;  in 

the  hills  on  the  south  side  of  San  Luis  Valley ;  in  the  San  Luis  Range 

south  of  ]\Iorro  Bay;  various  points  in  Salinas  Valley  as  far  north 
as  Rinconada. 

San  Mateo  County:  Diatomaceous  earth  at  San  Gregorio. 

Santa  Barbara  County :  A  large  deposit  of  diatomaceous  earth  occurs 

at  Lompoe.  Also  on  south  slope  of  Santa  Ynez  Mountains  and  near 
Santa  Barbara.  Diatomaceous  earth  is  exposed  in  low  hills  south  of 

Surf  and  along  the  coast  south  of  Goleta. 

Shasta  County :  Diatomaceous  earth  is  found  in  extensive  beds  along 

the  Pit  River  and  on  Hat  Creek.  A  pure  white  diatomaceous  earth 
occurs  a  few  miles  southwest  of  Bartle  in  T.  37  W.,  R.  3  E. 

Sierra  County :  Wood  opal  has  come  from  Downieville. 

Siskiyou  County :  Fire  opal  has  been  found  near  Dunsmuir. 

Sonoma  County :  Wood  opal  near  Santa  Rosa ;  diatomaceous  earth 

about  ten  miles  north  of  Petaluma ;  geyserite  at  the  Geysers.  Yellow 

masses  occur  on  hills  north  of  Sonoma.  Some  opal  of  gem  quality 

has  been  found  near  Glen  Ellen.  Fire  opal  has  been  found  in  a  clay 

deposit  on  the  Weise  Ranch,  between  Glen  Ellen  and  Kenwood.  Infu- 
sorial earth  occurs  as  a  five-foot-thick  bed,  one  mile  north  of  ]\Iark 

West  Springs  and  six  miles  east  of  Windsor.  A  deposit  occurs  also 
two  miles  northeast  of  Agua  Caliente. 

Tehama  County :  Diatomaceous  earth  near  Lassen  Butte.  Probably 
is  volcanic  tuff. 

Tulare  County :  Wood  opal  in  Kings  River  Canyon.  Diatomaceous 

earth  near  Exeter.  Chrysopal  or  prase  opal  is  a  nickel  green  opal 
found  with  chrysoprase  in  hills  east  of  Visalia  and  Porterville.  Yellow 

opal  occurred  with  chrysoprase  at  Yokohol. 
Tuolumne  County :  Wood  opal  has  been  found  near  Columbia. 
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OXIDES  OF  SEMI-METALS. 

93.     ARSENOLITE— White   Arsenic. 

Oxide  of  arsenic,  As^Og. 

Isoiueti'ic,  coinuioiily   librous  crusts  and  earthy.     Color  white.     Silky   or 
vitreous  luster.     11  =  1.5;   G=3.7.     Taste  sweet.     Astrin,c;ont. 

Kefractivo  index:    /<  =  1.785. 

Fusible   with   white   fumes  nnd   irarlic  odor.     (Jives   no   sulphur   in   clo.sed 
tube. 

The  white  oxide  of  arsenic  is  readily  obtained  by  heating  any  arsenic 

compound  but  it  is  not  very  common  native. 

Alpine  County :  Found  as  an  alteration  of  enargite  at  the  Exchequer 
mine.  Small  white  octahedrons  occur  in  tlic  pyrite  and  enargite 

associated  with  realgar  at  the  Monitor  mine. 

San  Bernardino  County:  Large  masses  occurred  with  gold  at  the 

Amargosa  mine,  AV.  P.  Blake^^^. 

94.     CLAUDETITE. 

Trioxide  of  arsenic,  AS.O3. 

Mouocliuic.      Platy    crystals.      Perfect    clinopinacoidal    cleavage.      Color- 
less to  white.     H  =  2.5;   G  =  4.05. 

Refractive  indices:     oc  =1-871;  ̂ 5-1.92;  y  =  2.01. 
Dense  Avhite  fumes  and  garlic  odor  when  heated  on  charcoal. 

A  mineral  formed  by  oxidation  of  arsenides  of  metals,  and  is  rare. 

Trinity  County :   Occurs  in  crusts  of  well-formed  monoelinic  crystals 
in  the  pyrrhotite  deposit  at  Island  ̂ Mountain. 

95.     VALENTINITE. 

Trioxide  of  antimony,   Sb^Oa. 

Orthorhombic.     Generally    columnar    masses.     Perfect    brachypinacoidal 

cleavage.     Color  snow-white   to   ash-gray.     H  =  2.5;    G  =  5.56. 

Refractive  indices:     oc=2.1S;  ^  =  2.35;  y  =  2.35. 
Gives  white  coating,  but  no  odor  on  charcoal.     Gives  no  sulphur  in  closed 

tube. 

Valentinite  is  an  oxidation  product  of  antimony  minerals,  especially 
of  stibnite. 

San  Benito  County :  Lemon-yellow  bladed  aggregates  of  valentinite, 
probably  pseudomorphs  after  stibnite,  occur  at  the  Picahotes  mine 

associated  with  cinnabar,  quartz  and  chalcedony,  Rogers^^^. 

San  Bernardino  County :  Occurs  as'  white  coating  on  stibnite  in 
northern  part  of  county. 
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96.      BISMITE— Bismuth   Ocher. 

Oxide    of    hisimilli,    I'.iJ  >, 

( >rtlM)i  lioMiM*'.  ('(immonly  ocrmsjis  :ni  ('.•iiili.x'  <-r);iliim'.  (^'olor  yellow  to 

urny.      (J      4..' SO. 
i:rri-acli\('   indices  :    ̂       1  .M'  :  ,„     L'.Cd. 

(I'ives  yellow  cdMliiii:  (tii  clinico;!  I.  wliicli  h.-coiiics  liriLtlit  y\'(\  when  fused 
with    n<>tMssinni    iodid"   ;ii)d   siilpliiir. 

IJisinilc  occurs  o'cikm-mIIv  ms  m  yellowish  |)o\v(l('r  oi*  co;irDi<j:  oil  hisimitli 
[Minerals,  esix-eiallv  e.ii   native  i)isnnitli. 

.Mono  (■()un1\':    l^'ound  at  Lone  Pine. 

San  Die^'o  County:  l^isiuutli  oeliej*  \\i\h  Found  as  a  yellow  and  gray 

])ow(ler  witli  native  ])isinutli  at  Pala,  Kunz^^'\  This  powder  is,  accord- 

ing to  Schaller^'-^  in  pai-t  bismuth  hydroxide,  ])ismuth  vanadate  and 
mixtures  of  these  two.  An  analysis  of  the  yellow  ocher  from  the 

Stewart  mine  showed  i1  to  Ix;  a  niixture  of  the  hydroxide  and  the 
vanadate. 

Gang  H..O 
IM.O.,       V.O.  Sol.  in  HNO::    an.sol.  in  HNO;     107°         210°       Tgn. 

()4."43     12.11         2.27  17.(i3  0.32       0.224     3.43     =100.43  per  cent 

All  analysis  of  the  gray  ocher  from  the  Stewart  mine  showed  it  to  be 

probably  bismuth  hydroxide  with  the  formula  Bi.O;..3H.O. 

Gang  HoO 
BioOn     V-.O-     Sol.  in  HNO:;     Insol.  in  HNO:-     107°     240°     Ign. 

64".0       0".s  0.5  ]3.r)  0.4       0.3     11.4  -- 100.8    per    cent 

An  analysis  of  the  yellow  ocher  from  the  Pala  Chief  mine  showed  it  to 

be  the  bismuth  vanadate,  pucherite. 

Yellow  bismite  in  small  irregular  particles  and  minute  tabular  crystals 
with  the  forms  (100)  and  (Oil)  occur  at  the  Victor  mine,  Rincon, 

Rogers^  2\ 

97.     MOLYBDITE— Molybdic   Ocher. 

Oxide  of  molybdeniun,   MoO^. 

Capillary  crystals  in  radialino,-  tufts  and  earthy.  Color  straw-yellow. 
11  =  1  —  2;  0  =  4.5. 

Refractive  indices:    cc=t.72(l:   ^=1.733:  ,.  =  1.1)35. 
A  deep  blue  solution  is  obtained  by  dissohin.u  the  ])Owder  in  conc^Mitrated 

suli)huric  acid  and  adding  a  sc^ra])  of  paiier  not  lariicr  than  a  i)in  head.  The 
solution    s!;on    turns   brown. 

Molybdite  occurs  as  a  yellow  powder  or  as  small  radiating  tufts  as  a 
secondary  alteration  product  of  molybdenite.  Most  of  the  localities 

given  for  molybdenite  Avill  show  some  of  the  yellow  oxide. 

Del  Xorte  County:    Found  associated  with  bornite  at  French  Hill. 

Mono  County :  Occurs  with  molybdenite  at  Cameron  and  at  Silverado 

Creek,  Whiting^^^ 
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Nt'vadji  ("dinilN':   Oci'Ui-i-cd  iiiixrd  willi  liinoiiilc  ;it  llir  Wisconsin  and 

illinois  clnim.  Nevada  ('il\.     And  in  Stnait    Lcd^^c. 

Sliasla    ('(Min1\  :     Occurs   on    l>onldcr   Creek    west    ol'   (iil)son    Sidin;;-, 
associated   wtli    niolyhdcnite. 

'ruoluiiine   County:   Found    in   some  of  the  I'ocks  on  the  Stanislaus 
River. 

98.     CERVANTITE— Antimony  Ocher 

Oxido  .oi'   antimony,    Sh..().. 

Ortliorhonihic.  I'snally  as  a  crust  or  i»ow(lor.  StMuclinios  massive. 
Color  yellow.      11  =  4  — '»;   G  =  4.0.S. 

Hofrartivc  index:    //  =  1.J>S. 

Differs  from  valentinite  in  l)ein.Li  infusihle  and  llie  aniiniony  (•Malin;^  on 
eharcMal  is  obtained  only  wiicn  reduced  by  means  of  a  flux  like  sodium  car- 
bonate. 

Cervantite  usually  occurs  as  a  yellowish  crust  or  powder  as  an  oxida- 
tion product  on  stibnite. 

Inyo  County :  Found  massive  yellow  at  the  Lottie  mine,  AVild  Rose 
district  and  at  the  St.  Ignacio  mine. 

Kern  County:  Occurred  associated  with  stil)nite  at  the  San  Emidio 
mine. 

99.     STIBICONITE. 

Hydrous  oxide  of  antimony,   SboO^HoO. 

Massive  or  as  a  crust  or  powder.  Color  yellowish  white.  H=4  —  5.5; 
G=:  5.1  — 5.28. 

Refractive  index:  ;/  =  !.(>() — 1.1 1. 

Iveactions  like   cervantite.   but   also   yields   water   in    a   closed   tuiie. 

Occurs  as  an  alteration  product  of  stibnite  or  native  antimony  in 

massive  crusts  or  powder,  of  a  yellowish  white  color.  It  is  the  common 

oxidation  of  antimony  minerals. 

Kern  County :  Found  with  native  antimony  at  Little  Caliente 

Springs  and  on  Erskine  Creek. 

San  Benito  County :  Occurs  with  stibnite  at  some  of  the  mines  of  the 

northeast  part  of  the  county. 

Santa  Clara  County:  Found  with  stil)nite  at  some  of  the  mines  of  tlie 
county. 

100.     STIBiOFERR'  .  E. 

Hydrous   oxide  of  antimony   and    iron. 

Amorphous.     Color  straw-yellow,      ^lesiuous   luster.     11  =  4;    G-3.0. 

This  oxide  was  found  as  a  thick  coating  on  stibnite  from  Santa  Clara 

County  and  was  described  as  v  new  mineral  by  Goldsmith*^ '^^  The 
analysis  of  the  substance  suggests  that  it  was  a  mixture  of  stibiconite 
and  silicious  limonite  and  not  a  new  mineral. 

SboOs  FeoOs  HoO  SiOo  Ign. 
42.46  31.85  15:2G  8.84  1.09 
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101.     PARTZITE. 

I  i.ydroiis  oxide  of  antimony,  copper  and  other  hascs. 

Massive.     Color   blaekish    ureen    to   black.     II-3  —  4;    0  =  3.8. 

Blackisli  j^rot'ii  to  l)la('k  masses  occurring  in  tlic  oxidation  zone  in  tlie 
mines  of  the  Inline!  8i)rin^s  distriet.  ^ 

Stctefeldtitc  is  similar  lo  pjirt/ite  willi  more  silver. 

Mono  County:  Found  in  the  Kerrick,  Comanche,  Diana  and  Comet 

mines  of  the  Blind  Springs  district  and  described  as  a  new  mineral  and 

analysed  by  Arents^^^  Considered,  however,  ])y  W.  P.  Blake^^^^  to  be 
a  meehanieal  mixture  of  the  liydrous  oxide  of  antimony  with  otlier 
metallic  bases. 

Sb..O:i  CuoO         Ag-.O  ]n)0         FeO  HoO 

47.05         32.11         (>.12         2.01         2..'^3         8.29  =198.51    per    cent 

A  specimen  labeled  stetefeldtite.has  come  from  the  Giant  mine. 
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CHATTIOIt   VI. 

OXIDKS   OI^    IHi:    MKTALS 

Atihydrous. 

Cuprite 
I'oriolnsc 
JMolaoonito 
Massicot 
I.  it  ha  rye 
Corundum 
Hematite 
Ilmeuito 

Spiuel 
Magnetite 
Chroniito 

Jfydrous. 
Cassitcritc Mansauite 
Rutilo 

'i"'iirffit(i 

Anatase Gothite 
Brookite Limonite 
Chrysoberyl Bauxite 

Hausinanuite Brucite 
Minium 

Byiochroito 
Crednerite Sassolite 
Braunite Psilomelane 

Pyrolnsite Aslwlito 
Wad 

ANHYDROUS   OXIDES. 

102.     CUPRITE— Red   Copper. 

Red  oxide  of  copper,  CuoO. 

Isomotric.  Small  cubes  and  octahedrons.  (Jonerally  mas.siv<».  Color  red. 
Streak  brownish  red.  Adamantine  to  sulmietallic  luster.  H=3.5  —  4. 
0  =  5.99. 

Refractive  index:    /» =  2.840. 

Mixed  with  sodium  carbonate,  it  is  easily  reduced  on  charcoal  to  metalli(? 
copper;  ammonia  added  to  the  nitric  acid  solution  i)roduces  a  deep  blue 
color,  but  no  precipitate  if  mineral  is  i)ure. 

Cuprite  occurs  in  most  of  the  copper  localities  as  a  secondary  mineral 
in  the  oxidized  portions  of  the  deposits.  Massive  specimens  have  come 
from  various  counties  but  no  large  bodies  of  the  mineral  are  known. 

It  is  an  important  ore  of  copper.  Chalcoiricliiie  is  a  long  hair-like 
variety. 

Alameda  County :  Massive  specimens  have  been  found  near  Liver- 
more. 

Amador  County:. At  Volcano. 
Calaveras  County:  Masses  are  occasionally  found  at  Copperopolis 

and  Campo  Seco,  associated  with  the  chalcopyrite.  Mentioned  by 

Silliman<5)  from  Quail  Hill. 
Colusa  County:  Found  at  the  old  Candace  and  Union  mines.  The 

capillary  variety  chalcotrichite  with  massive  cuprite  was  found  in  the 
Lion  mine. 

Del  Norte  County:  Masses  with  native  copper  found  at  the  Pearl 
copper  mine.     Common  in  the  Rockland  district. 

El  Dorado  County:  Found  witli  malachite,  chalcopyrite  and  native 
copper  at  the  Cambrian  mine. 

Fresno  County :   Prominent  in  tlic  Gordon-Fresno  Copper  mine. 

Glenn  County:  At  L 'Homme. 
7—22132 
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lluniboldt,  Comity:  Occurs  associated  witli  luitive  coppor  and  iiuda- 

chilc  on  IIoi'sc  Moniilain.  Occin-s  witli  inclaconitc,  chalcocitc  and 

lualachitc  on  llic  Fields  Ijchaiioii  ])rop(!rty,  lied  ('ap  (^rcck. 
Kern  County:  Found  on  the  old  San  Einidio  llaneli. 

Ijassen  (younty :   Fine  specimens  hav(;  come  from  the  Lunnnis  mine. 

Modoc  County  :  Excellent  specimens  of  cuprite  with  malachite,  native 

copper,  and  chrysocoUa  have  conies  from  the  Christy  mine,  Fort  Bid- 
well,  and  from  the  Leitz  mine,  seven  miles  south  of  Fort  Bidwell. 

Mono  County:  Massive  at  the  Eclipse,  Kerrick  and  Mammoth 

mines.  Also  near  Lundy  with  cerargyrite  and  chrysoeolla.  Occurs 

with  native  copper  at  the  Cavin  mine,  Copper  iMountain,  twenty-two 

miles  southwest  of  Hodie.  Excellent  specimens  of  cuprite  with  mala- 
chite and  melaconite  are  found  in  the  Detroit  Copper  mine,  Jordan 

district,  about  six  miles  northeast  of  Lundy. 

Napa  County :  Found  near  Calistoga  and  St.  Helena,  some  of  it  the 
chalcotrichite  variety. 

Nevada  County :  Occurs  with  chalcocite  and  native  copper  at 
.Meadow  Lake.  Occurs  with  chalcocite  and  malachite  at  the  Oro  Grande 
mine. 

Placer  County:  Massive  near  Lincoln.  Occurs  at  the  Elder  mine 

with  chalcopyrite. 

Plumas  County :  In  Light's  Canyon.  With  native  silver  at  the  Poca- 
hontas mine,  Indian  Valley. 

Riverside  County:  Occurred  in  quantity  at  the  Red  Cloud  mine, 
Chucka walla  Mountains. 

San  Bernardino  County:  Massive  in  Holcombe  Valley.  Common  at 

the  Copper  World  mine,  Clarke  Mountain. 

Shasta  County:  Massive  pieces  have  been  found  at  the  Peck,  After- 
thought, Copper  City  and  other  mines  of  this  county. 

Trinity  County :  Massive  at  Trinity  Center. 

Tulare  County :  In  the  Mineral  King  district.     . 

Tuolumne  County:  At  Whiskey  Hill,  Silliman"^^^ 

103.     PERICLASE. 

Oxide  of  magnesium,  MgO. 

Isometric.  Cubes  and  octahedrons.  Cubic  cleavage.  White  or  colorless, 

11  =  6;  G  =  3.07— 3.90, 
Refractive  index:    h  =  1,736. 

Infusible,  but  completely  soluble.  Ammonia  and  sodium  phosphate  added 
to  hydrochloric  acid  solution   precipitates  magnesia.      Alters  to   brucite. 

A  very  rare  mineral  found  in  crystalline  limestone. 

Riverside  County:  Occurred  in  the  crystalline  limestone  at  Crest- 
more,  but  is  altered  to  brucite  and  hydro-magnesite.  Found  also  in  the 

City  Quarry  at  Riverside,  Rogers^^*. 



MINERALS    UF    CALIFORNIA.  99 

104.      MELACONITE — Tenorite — Black   Copper. 

Oxide  of  c'oi)i)*>r,  CuO. 
Monoclinic.     Cioneially     as    au     oarlhy     powtlor.     Color     black.     Streak 

blaek.     Submetallic  luster.     11=3 —  4  ;  (J  =  5.82. 

Uefractive  index:    (j     '2Au>. 
Same  reactions  as  <»l>t:iin<'d   from  cuiMilc      1  >isl  innnisiit'd  by   color. 

The  black  oxide  ol"  ('()j)i)('r  is  a  ircMiuciit  oxidation  product  of  clialco- 
pyrito,  foi'iniiig  a  black  powder  or  nodular  masses.  It  occurs  in  many 
more  localities  than  what  can  be  given  here. 

Calaveras  County :  Rather  common  with  the  chalcopyrite  of  Copper- 
opolis  and  Campo  Seco.  Large  nodular  masses  have  come  from  the 
Satellite  mine.  Associated  with  melaconite  and  malachite  at  the  Tele- 

graph mine,  Hog  Hill. 

Colusa  County:  Found  in  serpentine  with  native  copper  and  cuprite 

at  the  Gray  Eagle  mine. 

Del  Norte  County :  With  the  chalcopyrite  at  the  Alta  and  Pearl 
mines. 

Inyo  County:  The  blaek  oxide  of  copper  occurred  with  chrysocolla, 
azurite  and  malachite  in  the  Greenwater  district. 

Mono  County:  Associated  with  cuprite  and  the  coppei-  carbonates 
at  the  Detroit  Copper  mine. 

Nevada  County :  At  the  Excelsior  mine. 

Shasta  County :  At  the  Afterthought  and  other  chalcopyrite  mines 

of  this  county. 

105.     MASSICOT. 

Monoxide  of  lead,  PbO. 

Tetragonal?  Usually  in  scales  or  scalv  masses.  Color  brownisli  orange- 
red.     H  =  2;  G  =  7.98. 

Refractive  index:     /J  =  2.(j4. 
Fuses  easily  to  a  yellowish  glass.  Easily  reduced  on  charcoal  to  metallic 

lead  and  yielding  yellow  coating. 

Kern  County :  Has  been  found  in  scaly  masses  near  Fort  Tejon. 

Placer  County:  Said  to  occur  at  the  Rescue  mine,  or  in  that 
vicinitv. 

San  Bernardino  County :  Crystalline  scaly  masses  occur  on  Cuca- 

mouga  Peak,  associated  with  litharge  and  were  described  by  Larsen'-'. 

106.     LITHARGE. 

Monoxide  of  lead,  PbO. 

Orthorhombic.  Scaly  masses.  Color  lemon-yellow  to  orange-yellow. 
H  =  2;   G  =  S. 

Refractive  index:    yg=:2.61. 
Fuses  easily  to  a  yellow  glass.  Easily  reduced  on  charcoal  to  metallic 

lead,  and  gives  yellow  coating. 

San  Bernardino  County :  Occurred  with  massicot  on  Cueamonga 

Peak.  Larsen^-\ 
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107.     CORUNDUM. 

Oxide  of  aluminium,  ALO^. 

Hexjii^onal,    rhoniboliodral.     IMi.smalic    crystals    and    massive.     Cleavage 
rhombohodral.     Color  f^euerally    bluish    ;;ray ;    also   blue,   ;;reen,   yellow   and 

red.     Vitreous  luster.     H  =  9;   G --3.95  — 4.10. 

UcfriU'tive  indices:    £=1.700;  ̂ ^  =  1.7(iS. 
Infusible  and  insoluble.  Fragnuuits  moistened  with  (.-obalt  nitnUc;  and 

intensely  heated  assume  a  sky-blue  color.  Necessary  to  fuse  it  with  sodium 
carbonate  in  oi-dor  lo  .u,-et  it  into  solution  and  i)re('ii)itato  the  nlumina  in  tlu! 
wet  way. 

Corundum-bearing  rocks  are  very  rare  in  the  State  and  no  workable 
deposits  of  this  useful  mineral  are  known.  In  the  few  localities  where 

it  occurs  it  exists  in  very  limited  (juantitios.  The  gem  varieties,  ruby 

and  sapphire,  have  not  been  found  in  good  clear  crystals. 

Los  Angeles  County:  The  first  mention  of  corundum  in  the  State 

was  of  some  sapphire-blue  pebbles  found  in  the  drift  of  the  San  Fran- 

cisquito  Pass,  W.  P.  Blake^^^  Crystals  of  ruby  corundum  occur  in  a 
corundum  syenite  in  San  Antonio  Canyon,  near  Uplands. 

Plumas  County :  Large  crystals  of  a  pale  violet-blue  shade  occur  in 

the  plumasite  of  Spanish  Peak,  Lawson^^^. 

San  Bernardino  County:  Found  in  the  Kingston  Range,  Kunz^''^ 
San  Diego  C^oimty :  A  constituent  of  the  dumortierite  schist  of  De- 

he;-;a,  Sehaller  '•-'K  Occurs  in  a  vein  with  garnet  in  a  mica  schist  on  the 

north  slope  of  San  Miguel  Mountains,  2'6  miles  east  of  San  Diego,  in 
pink  colors  and  as  opaque  gray  crystals.  Blue  corundum  is  reported 

from  Tule  IMountain,  north  of  Jacumba. 

108.     HEMATITE— Red   Ocher. 

Sesquioxide  of  iron,   FcgOs. 

Hexagonal,  rhombohedral.  Crystals,  compact  massive,  granular,  mica- 
ceous and  earthy.  Color  black,  red,  brown.  Streak  red  and  reddish  brown. 

Metallic,  submetallic  or  earthy  dull.     H  =  5.5  —  6.5;   G=4.9  —  5.3. 

Refractive  indices:    g=2.94;  ̂ ^  =  3.22. 

Gradually  acted-  on  by  strong  acids,  and  ammonia  precipitates  ferric 
hydrate.  Becomes  magnetic  on  heating.  Gives  little  or  no  water  in  closed 
tube. 

Hematite  is  the  chief  iron  mineral  and  large  deposits  occur  in  Cali- 
fornia awaiting  development.  It  occurs  massive  black,  and  massive  and 

earthy  red.  The  crystalline  black  masses  are  found  in  connection  with 

the  crystalline  metamorphic  and  igneous  rocks  while  the  red  earthy 

masses  are  sedimentary  alterations  of  iron  bearing  minerals.  Red  hem- 
atite mixed  with  brown  limonite  forms  the  common  gossan  capping  of 

iron  sulphide  deposits.  The  flaky  specular  variety,  often  termed  ''spec- 
ularite, "  is  a  common  constituent  of  the  crystalline  rocks  of  the  State. 
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Martitc  is  a  pseudoinorpli  of  lu'inatite  after  magnetite.  Much  of  the 

magnetite  of  the  State  shows  a  change  into  liematite  and  martite  is  com- 
mon in  the  magnetite-hematite  deposits. 

Alameda  County:  Massive  red  earthy  hematite  mixed  with  liinonite 

forms  the  capping  of  the  })yrite  body  at  Leona  Heights. 

Alpine  County:  Massive  ])hick  specimens  are  coiinnon  at  Monitor. 

Anuidor  County :  Small  amounts  occur  about  two  miles  west  of  lone. 

Impure  hematite  occurs  in  a  body  two  miles  west  of  lone,  and  also 
one-half  mile  northwest  of  Clinton. 

Butte  County :  Common  in  the  gravels  at  Magalia,  Butte  Creek,  Oro- 

ville  and  Stirling  City.     Specular  hematite  is  found  at  Ban^ror. 
Calaveras  County:  Small  amounts  found  at  Douglas  Flat,  Murphy, 

Wallace  and  Quail  Hill. 

Colusa  County :  Good  massive  liematite  occurs  forty  miles  west  of 
Willows.  A  red  hematite  suitable  for  mineral  paint  occurs  in  a  deposit 

four  miles  southwest  of  Lodoga. 

Del  Norte  County :  Foimd  at  the  Kelsey  Tunnel,  fourteen  miles 
southeast  of  Crescent  City. 

El  Dorado  County :  Heavy  masses  at  Shingle  Springs.  In  the  gravels 
at  Diamond  Springs,  Green  Valley  and  Virner. 

Humboldt  Count.y :  Large  vein  three  miles  south  of  Centerville.  Ked 

ocher  is  found  near  Garberville  and  also  eight  miles  from  Ferndale. 
Some  soft  red  ocher  occurs  on  Jones  Creek,  two  miles  northeast  of 

Areata.  Some  specular  hematite  occurs  at  Orleans  in  the  Humboldt 

mine.  Massive  red  hematite  on  Rainbow  Ridge;  associated  with  man- 
ganese deposit  as  red  ocher  at  Fort  Baker. 

Inyo  County :  Massive  specular  hematite  occurs  at  the  Defiance  mine. 

Also  found  in  Owens  Valley,  Hanks^*^\  A  large  deposit  of  specular 
hematite  is  found  near  Alvord  Station.  Specular  variety  is  found  in 

large  masses  in  the  Inyo  ̂ fountains,  seven  miles  east  of  Kearsarge 
Also  in  the  White  Mountains.  Red  hematite  occurs  five  miles  north  of 

Shoshone.     Fine  specular  variety  in  the  Grapevine  Range. 

Kern  County:  At  Cane  Springs  and  Ricardo.  A  deposit  of  some 

size  of  specular  variety  occurs  in  a  mica  schist  at  the  foot  of  ̂ It. 

Breckenridge,  about  twenty  miles  north  of  Caliente.  Red  ocher  occurs 
in  the  Red  Rock  district. 

Lake  County :  ]\Iassive  red  near  Glenbrook.  In  Cobb  Valle^^  A 

deposit  of  red  ocher  used  locally  occurs  in  Jerusalem  Valley,  near  Dollar 

Springs. 

Lassen  County :  Excellent  specimens  of  specular  hematite  have  come 
from  near  Susanville. 

Madera  County:  One  of  the  largest  deposits  of  magnetite-hematite 
occurs  in  the  Minaret  Mountains.     Much  of  this  ore  is  martite. 
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Miiriii  (youiily:  Massive  speciinoiis  liavi^  come  from  the  Maillard 

Kaiu'li,  about,  two  miles  southwest  of  San  Oeronimo. 

]\len(lo('ino  ('ounty:  A  red  oelier  once  used  for  ])aint  is  found  on 
l*orter  Creek,  ten  mik's  southwest  of  Ilealdsbur^-.  Larfi,(;  crystalline 
nuisses  occur  seven  miles  east  of  Round  Valley  on  Eel  River.  Some  red 

oclier  is  found  in  Anderson  Valley  and  some  near  Covelo. 

Modoc  County:  Hematite  flakes  occur  along  the  Feather  River. 

^Fono  County :  Common  mineral  in  the  Blind  Spring  district.  Abund- 
ant masses  of  specular  hematite  occur  in  the  andalusite  mass  on  White 

Mountains  in  the  southern  i)art  of  the  county,  Kno[)f^-^". 
Napa  County :  Massive  red  occurs  near  St.  Helena.  Massive  at 

White  Sulphur  Springs  and  Blaisville.  Red  and  brown  masses  of  hema- 
tite and  limonite  occur  at  the  Sterling  Iron  mine,  St.  Helena.  Red 

ocher  deposit  on  Benoli  Mountain,  two  miles  south  of  Calistoga. 

Nevada  County:  Associated  with  gold  at  Meadow  Lake,  Lindgren^^^ 
Minor  deposits  occur  at  Indian  Springs  and  at  Newtown. 

Orange  County :  Observed  at  Fullerton. 

Placer  County :  Some  hematite  occurs  with  magnetite  at  the  Hotaling 

deposit  about  six  miles  north  of  Auburn.  Small  amounts  occur  at 

Clipper  Gap,  Red  Hill  and  near  Weimar. 

Plumas  County:  AVith  magnetite  near  Crescent  Mills;  at  Mumford's 

Hill,  Light's  Canyon,  Genessee  Valley  and  Nelson  Point.  Foliated 
masses  of  specular  hematite  in  quartz  occur  on  north  side  of  Diamond 

Range.  Specular  hematite  mixed  with  magnetite  occurs  as  a  vein  very 

close  to  the  Diadem  Lode.  Black  masses  with  magnetite  occur  near 

]\Ioonlight,  eleven  miles  north  of  Taylorville.  Occurs  common  at  the 

Engels  copper  mine. 
Riverside  County :  Considerable  hematite  is  associated  with,  and  has 

been  formed  from,  magnetite,  at  the  extensive  Eagle  Mountain  deposit. 

The  specular  variety  associated  with  green  epidote  is  common  in  the 

Monte  Negro  district.  Some  of  the  cellular  cavities  formed  by  leaching 

out  of  brucite  are  filled  with  red  hematite,  at  Crestmore. 

San  Benito  County :   Reported  to  occur  at  the  old  Quilty  Iron  mine. 

San  Bernardino  County :  The  numerous  iron  deposits  of  the  Mojave 

Desert  have  hematite  and  magnetite  in  heavy  black  masses.  The  de- 
posits near  Dale,  on  Iron  Mountain,  in  the  Kingston  Range,  at  Cave 

Canyon,  Newberry,  on  Providence  Mountain  near  Kelso  and  elsewhere 

in  the  county  are  massive  hematite  after  magnetite,  or  martite.  A  soft 

red  ocher  occurs  in  the  Calico  district,  five  miles  west  of  Yermo.  Found 

massive  on  Sheephole  Mountain. 

San  Diego  County :  Black  massive  hematite  in  Eagle  Peak  Canyon. 

San  Joaquin  County :  Earth}'  red  hematite  as  shale  occurs  at  the 
Ladd  manganese  mine. 
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San  Luis  0])isj)()  County:  A  vertical  Ix'd  alxmt  teu  feet  \vi(l(^  in 

sluile  can  be  traced  crossing-  I^i'duiuo  Canyon,  in  the  mountains  soutl; 
of  Los  Osos  Valley. 

Shasta  County  :  The  Keddinj^  or  Pitt  liiver  deposit  of  hematite  has 

been  utilized  at  the  electric  smelting  furnace  at  lleroult.  The  capping 

of  the  pyrite  beds  of  this  county  are  thick  deposits  of  earthy  hematite 
and  limonite. 

Siskiyou  County:  The  gravels  of  the  Shasta  River  show  specular 
hematite. 

Sononui  County :  Deposits  are  reported  near  Fort  Ross  and  near  the 
west  fork  of  the  (Juelala  River.  Hematite  occurs  on  the  Lancaster 

Ranch,  east  of  Fisk's  Mills.  A  lar^e  body  is  said  to  occur  six  miles 
east  of  Fort  Ross.  A  silicious  variety  occurs  on  Porter  Creek,  about 

ten  miles  southeast  of  Healdsburg. 

Stanislaus  County :  A  foliated  variety  occurs  near  La  Grange. 

Tehama  County:  Minor  deposits  occur  at  Beegum. 

Trinity  County :  In  the  sands  at  Trinity  Center.  Specular  variety 

occurs  in  the  vicinity  of  Burnt  Ranch. 

Yuba  County:  In  the  sands  of  the  Brownsville  district. 

109.     ILMENITE — Menaccanite — Titaniferous   Iron. 

Oxide  of  iron  and  titanium,   (FeTi)203. 

Hexagonal,     rhombohedral.     Plates,    massive,    in    rounded    pebbles    and 
grains.     Color    black.     Streak     dark     brown     to     black.     Metallic     luster. 

H  =  5  — 6;  G=4.5  — 5. 

Magnetism  usuallj-  increased  bj'  heating.  Fused  witii  sodium  carbonate 
and  the  flux  dissolved  in  hydrochloric  acid,  the  solution  turns  reddish  or 
bluish  violet  when  reduced  with  metallic  tin. 

Ilmenite  resembles  hematite  and  magnetite  so  closely  that  it  is  not 
often  differentiated.  The  black  beach  sands  and  the  black  concentrates 

in  the  gold  fields  contain  much  of  the  mineral  in  small  grains  and 

rolled  pebbles.  In  most  of  the  localities  given  below  it  exists  in  the 
sands. 

Amador  County :  Near  Volcano. 

Butte  County:  At  Oroville,  Cherokee,  Little  Rock  Creek,  Brush 
creek,  and  Inskip. 

Calaveras  County:  San  Andreas,  Murphy  and  Wallace  in  consider- 
able amount. 

Del  Norte  County :  At  Crescent  City. 

El  Dorado  County:  In  the  Brownsville  district,  at  Green  Valley, 

Placerville,  Grizzly  Flats.  Its  occurrence  is  mentioned  at  GeorgetowTi, 

Hanks(9). 
Fresno  County :   It  occurs  with  rutile  near  Friant. 

Humboldt  County :  At  Upper  Gold  Bluff. 
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Imperial  (bounty :  Mass  occurs  near  Niland. 

Kern  County:  A  larg(^  constituent  of  the  black  sands  at  Vaughn. 
Los  Angeles  County:  In  the  beach  sands  at  Ocean  Park. 

Madera  County:  Witli  magnetite  in  the  Minaret  Mountains. 

Mariposa  County :  Near  Princeton  and  in  dolomite  as  crystals  near 

Mariposa. 

Nevada  County :  At  Kough  and  Ready,  Nevada  City,  North  Bloom- 
field  and  Relief  Hill. 

Orange  County:  At  Fullerton. 
Placer  County  :  At  Gold  Run. 

Plumas  County :  At  Spanish  Ranch,  Crescent  Mills,  Genessee,  La 

Porte  and  Nelson  Point.  Occurs  intergrown  with  hematite  and  mag- 

netite at  Engels.'    Good  crystals  have  been  found  at  Genessee. 
San  Bernardino  County :  Near  Needles. 

San  Francisco  County:  A  constituent  of  the  dikes  cutting  across  the 
city. 

San  Luis  Obispo  County :  A  constituent  of  the  beach  sands  of  the 
county. 

Santa  Barbara  County :  At  Point  Sal. 

Santa  Cruz  County:  At  Aptos. 

Shasta  County :  At  Round  Mountain,  French  Gulch  and  Redding. 

Siskiyou  County:  In  the  sands  of  Jackson  Creek,  Happy  Camp, 
Forks  of  the  Salmon,  Sawyers  Bar,  Scott  River  and  Shasta  River. 

Trinity  County :  At  Junction  City,  Carrville,  Minersville  and  on 
Trinity  River. 

Tulare  County:  Occurs  with  specular  hematite  and  magnetite  near 
Orosi. 

Tuolumne  County:  At  American  Camp. 

Yuba  County:  At  Marysville,  Brownsville,  Yuba  River,  Strawberry 
Valley,  Indian  Hill  and  Oregon  House. 

110.     SPINEL. 

Oxide  of  aluminium  and  magnesium,  MgO.AIoOs. 

Isometric.  Small  crystals ;  rounded  grains.  Color  ruby-red,  blue,  green, 
brown   and    black.     Vitreous    luster.     H  =  8;    G=:3.5  —  4.1. 

Refractive  index:    n  =  1.123 — 1.75. 
Infusible  and  insoluble.  Fused  with  sodium  carbonate,  dissolved  in 

hydrochloric  acid,  the  solution  yields  alumina  hydrate  on  the  addition  of 
ammonia,  and  white  magnesium  pyrophosphate  on  the  further  addition  of 
sodium  phosphate,  thus  distinguishing  it  from  corundum. 

Spinel  occurs  only  as  a  rock  constituent  and  exists  in  some  of  the  gold 

sands  as  ruby-red  grains  resembling  red  garnet.  Picotite  is  a  brown 
spinel  containing  chromium  and  iron  which  occurs  in  the  serpentine 

rocks.     Pleonaste  is  an  iron-magnesia  spinel. 
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Hiitlc  (\>unly:  Small  crvslals  ol"  luhy  sj)iii('l  ha\(*  beeu  found  in  the 
rock  of  tlie  cliamond  mini'  near  Orovillc. 

lluiiiboldt  County:  ]\u])y  s])iiie]  oeeui-s  in  llic  ))each  sands  at  Gold 
Bluff. 

Placer  County:  Tieotile  has  been  found  at  Jiocklin,  lianks^^^ 

San  Jiernardino  County:  JMaek  spinel  oeeui's  in  the  basalt  Hows 
south  of  Pipes  Canyon.  See.  21  and  2l?.  T.  1  N.,  K.  4  K. ;  also  in  ba.salt 

near  Quail  Springs,  T.  1  S.,  K.  7  K.,  S.  B.  :\1. 

San  Diego  County:  JMue  spinel  was  reported  to  occur  in  the  Mack 

mine  near  Rincon ;  the  deep  green,  pleonaste  variety,  in  small  octahe- 

drons, occurs  there,  associated  with  garnet,  Rogers *^^^ 
San  Luis  Obispo  County :  Ruby  spinel  has  been  o))served  near  San 

Luis  Obispo,  Kunz^"\ 
Siskiyou  County:  Picotite  occurs  in  the  basalts  of  Mount  Shasta, 

Hanks<6>. 

111.     MAGNETITE— Magnetic    Iron. 
Oxide  of  irou,  FeaOi. 

Isometric.  Oclahedral  crystals,  compact  and  grauular  massive.  Color 

iron  black.  Streak  black.  Metallic  luster.  H  =  5.5  —  6.5;  G  =  5.1. 
Strongly  magnetic. 

"N'ery  magnetic.  Soluble  in  hydrochlonc  acid,  and  reddish  ferric  hydrate 
precipitated  on  the  addition  of  ammonia.  Distinguished  from  hematite  by 
streak  and  magnetism. 

Magnetite  is  one  of  the  most  abundant  of  the  iron  minerals  and  good 

deposits  of  it  occur  in  the  State.  It  is  a  constituent  of  all  igneous  rocks 
and  in  such  condition  exists  in  all  of  the  counties.  It  forms  the  bulk 

of  the  black  sands.  Most  of  magnetite  occurs  with  the  metamorphic 

schists  and  gneisses,  and  in  igneous  rocks.  Often  occurs  along  the  con- 
tact of  igneous  intrusions  through  metamorphic  or  sedimentary  rocks. 

Some  of  the  magnetite  is  titaniferous,  grading  toward  ilmenite. 

Lodestone  is  the  variety  possessing  polarity  forming  a  natural 

magnet. 

Alameda  County :  Octahedral  crystals  occur  in  the  schists  of  North 
Berkeley. 

Amador  County:  Large  boulders  have  been  found  at  Volcano,  W.  P. 

Blake(i>.     On  Sutter  Creek. 

Butte  County :  Abundant  in  the  drift  workings  at  Magalia,  in  the 

gravels  on  Butte  Creek  and  in  the  dredging  sands  at  Oroville.  In  the 

concentrates  at  Stirling  City,  Little  Rock  Creek,  Brush  Creek,  Lovelock 
and  Inskip.    ̂ Masses  occur  near  Oroville. 

Calaveras  County :  In  the  concentrates  at  Douglas  Flat,  San  Andreas, 

Murphy  and  Wallace.     Some  massive  magnetite  occurs  on  Carson  Hill. 
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Del  Norte  County :  At  Crescent  City,  Gilbert  Creek,  on  Smith  River. 

INIasses  of  ])uro  nia^n(;tite  in  the  French  Ilill  mining"  district. 
El  Dorado  County :  Massive  about  two  iriiles  northeast  of  Shingle 

Springs  and  also  line  octahedrons  in  chlorite.  The  lodestone  variety 
has  been  found  at  Colonia.  Common  in  the  concentrates  at  Virnir, 

Green  Valley,  Grizzly  Flats,  Reliance  mine  and  in  the  Brownsville 

district.  Occurs  at  the  Lilyoma  mine,  Pilot  Hill,  associated  with  galena, 

chalcopyrite,  calcite,  quartz  and  garnet  as  a  contact  deposit. 
Fresno  County:  Lodestone  has  been  found  at  the  Sparkling  Iron 

mine.  Kings  Creek  district.  Octahedral  crystals  associated  with  copper 

ore  occur  in  Uncle  Saiu  mine  at  Tehipite  Dome,  on  Kings  River.  Occurs 

intermixed  with  bornite  at  Crown  Creek  opposite  Tehipite  Dome.  Pure 

masses  occur  in  the  Cinnamon  Bear  district.  Pine  Flat. 

Humboldt  County :  The  greater  part  of  the  black  constituent  of  the 

beach  sands  at  Gold  Bluff  and  Upper  Gold  Bluff  is  magnetite.  Common 
also  at  Orleans  and  Trinidad. 

Imperial  County :   Found  massive  near  Palo  Verde. 

Inyo  County :  Large  deposits  are  said  to  occur  in  the  Olancha  dis- 

trict near  the  Haiw'ee  Dam. 

Kern  County:  Abundant  at  Ricai'do,  Kane  Springs  and  Vaughn  in 
the  black  concentrates.  Granular  masses  occur  in  the  San  Emidio 

mining  district.  Deposit  of  some  size  occurs  at  contact  with  mica 

schist,  IJ  miles  south  of  "Woody. 
Los  Angeles  County :  Black  sands  at  Ocean  Park.  Solid  masses  near 

Russ  Station  in  Soledad  Canyon.  Small  deposit  in  canyon  about  ten 

miles  northeast  of  Acton;  with  garnet  in  the  black  sands  of  Santa 
Monica  Bay. 

Madera  County:  Large  deposits  of  magnetite-hematite  occur  in  the 

Minaret  Mountains.  Deposits  occur  on  the  w^est  slope  of  Mount  Ray- 
mond. 

Mariposa  County:    Masses  occur  at  the  base  of  Mt.  Hoffman. 
Modoc  County :  In  the  drift  and  black  sands  of  the  Feather  River. 

Mono  County :  Found  massive  in  the  Benton,  Bodie  and  Lundy  dis- 

tricts, Whiting^i). 
Nevada  County:  A  deposit  occurs  about  one  mile  west  of  Newtown 

and  also  about  four  miles  south  of  Indian  Springs  at  the  contact 

between  granodiorite  and  diabase.  Common  in  the  concentrates  at 

Nevada  City,  Grass  Valley,  North  Bloomfield,  Relief  Hill,  and  Rough 

and  Ready.  A  small  deposit  in  place  at  Diamond  Creek,  about  one 
mile  east  of  Omaha  mine. 

Orange  County:    In  the  sands  at  FuUerton. 

Placer  County:  A  deposit  which  was  w^orked  in  1881-1886  by  blast 

furnace  occurs  at  Hotaling,  five  miles  west  of  Clipper  Gap,  on  the 
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contact  Ix'twccii  (lial)asc  and  (|uait/il('.  ( )ctalH'ilr(>iis  ai'c  coiiiinoii  at 
Forest  Hill.  Coiniiion  in  the  Itlack  sands  and  concentrates  at  Butclier 

Ranch.  Micliitran  Hlut!'.  (Jold  Hun.  East  Auburn,  in  Blue  Canyon,  and 
on  the  North  Fork  of  the  American  Ki vcr.  Masses  of  majjnetite  are 
found  near  Fallen   Loaf  Lake. 

Plumas  County :  Common  at  Si)anisii  Jianch,  Genessee,  La  Porte, 
Nelson  Point,  Crescent  Mills,  and  on  Rock  Island  Hill,  but  only  in 

small  amounts,  A  largre  l)ody  of  the  ore  occurs  close  to  west  shore  of 

Wade's  Lake.  Found  associated  with  hematite  at  Moonliirht.  Common 
in  the  rocks  at  Engels,  sometimes  intergrown  with  ilmenite. 

Riverside  County:  One  of  the  largest  deposits  of  iron  in  the  State 

occurs  on  Eagle  ̂ fountain.     It  is  magnetite-hematite  or  martite  ore. 
Sacramento  County :  In  the  black  sands  at  Michigan  Bar. 

San  Benito  County :   A  large  deposit  is  said  to  be  near  Ilollister. 

San  Bernardino  County:  Important  deposits  of  magnetite  occur  in 

several  localities  in  this  county  but  are  as  yet  not  utilized.  Good 

deposits  on  Iron  Mountain,  near  Dale,  at  Owl  Holes,  on  the  Kingston 

Range,  at  Cave  Canyon,  Garlic  Springs,  Newberry,  and  on  Providence 

^lountain.  The  Dale  deposit  has  been  described  by  Harder^-'.  ^Massive 
lodestone  exhibiting  strong  polarity  has  come  from  a  deposit  thirty 

miles  southeast  of  Daggett. 

San  Francisco  County :  A  constituent  of  the  beach  sands. 

San  Luis  Obispo  County :  Common  at  La  Panza. 

Santa  Barbara  County :  Common  in  the  beach  sands  at  Point  Sal. 

Santa  Cruz  County :  On  the  Leonard  Ranch,  about  one-half  mile 
from  the  coast,  magnetite  occurs  interstratified  with  beach  sand  which 

carries  some  gold. 

Shasta  County :  Large  deposit  at  Heroult  on  contact  between  dia- 
base and.  slate  Avas  worked  by  electric  smelter.  Deposit  near  Baird. 

Occurs  with  hematite  at  Iron  Mountain  and  at  most  of  the  copper 

mines.  In  the  sands  at  French  Gulch,  Redding  and  Round  Mountain. 

On  contact  between  diabase  and  carboniferous  limestone  at  Gray  Rock 

and  on  McCloud  River.  A  large  deposit  between  quartz  diorite  and 
limestone  about  five  miles  east  of  Pit  on  the  Sacramento  and  Eastern 

Railroad.  Occurs  as  contact  mineral  with  pyrrhotite  and  chalcopyrite 
at  the  Black  Diamond  mine. 

Sierra  Count}':  Large  beds  said  to  occur  in  this  county,  "W.  P. 
Blake  "^'.  Fine  perfect  octahedrons  have  come  from  Forest  City.  A 
massive  deposit  occurs  south  of  Lake  Hawley  in  the  Calaveras  forma- 

tion, and  also  southeast  of  Spencer  Lakes. 

Siskiyou  County :  In  the  black  sands  it  is  common  at  Happy  Camp, 

Seiad.   Cecilville.   Forks  of  the   Salmon.   Sawyer's  Bar.   Scott   River, 
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Oro  Fino,  Castella,  ̂ hasta  River,  Beaver  Creek,  Henley  and  Klamath 

River.     A  lodestone  Variety  occurs  near  Weed. 

Tehama  County:  Majjjnetite  occurs  in  tlic  Boc^um  district  and  is 
titanitVrous. 

Trinity  County:  Jn  tlie  black  saiids  at  Trinity  Center,  Douglas  City, 

Junction  City,  Carrville,  Minersville  and  along  the  Trinity  River. 
Massive  at  Douglas  City,  and  on  the  northwest  side  of  Chauckelulla 
Mountain. 

Tulare  County:  Massive  at  New  Pass,  W.  P.  Blake^^*.  Massive  near 
Three  Rivers  and  on  Greenhorn  Mountain. 

Tuolumne  County :  In  the  black  concentrates  at  all  of  the  mines. 

Yuba  County :  Common  at  Marysville,  Brownsville,  Straw^berry  Val- 
ley, Indian  Hill,  Oregon  House,  Camptonville  and  on  Yuba  River. 

Occurs  massive  with  hematite  four  miles  from  Clipper  Mills. 

112.     CH  ROM  ITE— Chromic  Iron. 

Oxide  of  chromium  and  iron,  FeCraOi. 

Isometric.  Generally  massive.  Color  black.  Streak  grayish  brown. 

Metallic  luster.     H  =  5.5;  G  =  4.32  — 4.57. 

RefractiA'e  index:     /t  =  2.16. 
Infusible  and  insoluble.  Gives  an  omerald  green  bead  of  chromium  with 

borax.  Iron  beads  with  borax  are  yellow  to  bottle  green.  Manganese 
beads  are  wine  to  violet. 

In  much  of  the  chromite  of  the  State  magnesium  replaces  the  iron, 

forming  magnesium  chromite.  The  mineral  is  formed  in  serpentine 

rocks,  often  as  large  boulder-like  masses  and  irregular  shaped  masses. 
It  is  abundant  in  the  serpentine  areas  of  the  State,  and  some  tons  of  it 

are  produced  annually.     It  is  also  abundant  in  the  black  sands. 

Alameda  County:  Pockets  of  massive  chromite  occur  at  the  Men- 
denhall  mine  and  other  mines  about  sixteen  miles  southeast  of  Liver- 
more  in  the  Cedar  Mountain  district,  sometimes  coated  with  zaratite. 

Amador  County :  Found  near  Jackson.  Deposits  near  lone ;  about 

eight  miles  northeast  of  Carbondale ;  five  miles  southwest  of  Plymouth, 
near  Willow  Creek. 

Butte  County:  A  constituent  of  the  black  sands  at  Magalia,  Oro- 
ville,  Cherokee,  Buchanan  Hill,  Lovelock  and  Pentz.  Massive  near 

Forbestown.  Deposits  about  one  mile  southwest  of  Big  Bar;  one  mile 

east  of  Yankee  Hill ;  five  miles  southwest  of  IMagalia ;  one  mile  north  of 

Woodleaf;  east  of  Brush  Creek;  near  Twin  Cedars  six  miles  east  of 

Paradise ;  2J  miles  northeast  of  Forbestown.  Small  bodies  occur  at  the 

Powell  manganese  mine,  one  mile  north  of  Clipper  Mills,  and  at  Pentz. 

Calaveras  County:  In  the  serpentine  about  five  miles  east  of  Valley 

Springs.     In  the  concentrates  at  Forest  -Gulch.     Deposits  near  Copper- 
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()])()lis;  ;il)(mt  s('\('ii  miles  west  of  Angels;  tour  miles  west  of  Fostoria ; 

five  miles  si)Utli\vest  of  Valle\'  Si)i'iii«;s ;  10  miles  iioi'tluiast  ot"  Auj^els; 
rourteen  miles  east  of  Milton.  Deposits  oeein*  on  the  Towei*  l^aiieli, 

niiu*  miles  east  of  Milton,  antl  on  the  Wi'i^ht  Raneli,  in  Salt  Spi'int;' 

Valley,  tiMi  miles  nortlieast  of  Milton.  A  deposil  al  llie  i^i<;"  Pine  mine 
lias  been  used  foi*  furnaee  linin«i:  at  (-anipo  8oeo. 

Colusa  (/Ounty:  IMassive  at  Newville.  Oceurs  neai'  Stonyford,  near 
AVilhur  Sprini»s;  IJ  miles  northwest  of  Cook  Springs. 

Del  Norte  County :  In  the  l)lack  sands  of  Smith  River,  on  Gilbert 

Creek  and  at  Crescent  City.  Good  deposits  on  Rattlesnake  Mountain, 

twenty  miles  east  of  C'reseent  City.  I)ei)()sits  at  Kreneh  Ilill,  near  Smith 
River,  in  lenses  eit^ht  feet  thick;  of  considerable  size  on  Chopper  Creek, 
Low  Divide  and  IMonkey  Creek. 

El  Dorado  County :  Near  Latrobe,  near  Coloma  and  at  Shingle 

Springs.  Three  miles  northeast  of  Georgetown  near  Latrobe ;  two  miles 

south  of  Georgetown;  in  Marble  Valley  near  Clarksville;  analysis  of 

chromite  from  the  Donnelly  deposit,  ten  miles  northeast  of  Folsom, 

gave : 
Cr^O^  SiO.,  FeO  Al.,03  MgO  CaO  Ign. 
-tG.52  O.OO         IT.OH         U.m         15.80  1.23  0.50=1)9.94 

Large  deposits  at  Flagstaff  Hill,  eight  miles  south  of  Auburn  as 

granular  masses  in  serpentine.  Tons  have  been  mined  at  the  Pilliken 

Chrome  mine,  ten  miles  northeast  of  Folsom.  Large  deposit  on  the  Wil- 
liamson property,  six  miles  east  of  Shingle  Springs. 

Fresno  County:  Deposits  occur  in  the  southwest  part  of  the  county 

in  the  Mount  Diablo  Range,  and  in  the  serpentine  hills  east  of  Fresno, 
from  Letcher  to  Piedra.  Deposits  in  Watt  Valley,  on  Hog  Mountain, 
and  at  Pine  Flat. 

Glenn  County:  Deposits  occur  near  Millsaps;  at  Bedford,  live  miles 

east  of  Chrome ;  about  six  miles  east  of  Newville ;  near  Orland. 

Humboldt  County :  Constituent  of  the  beach  sands  at  Gold  Bluff,  and 
of  the  concentrates  at  Orleans  and  Trinidad.  Massive  occurs  near 

Blocksbvirg.  Small  masses  on  Horse  Mountains ;  in  the  serpentine  east 
of  Orleans.    Small  bodies  on  the  Hoopa  reservation. 

Kern  County :   Some  small  deposits  on  the  Kern  River. 

Kings  County :  Some  masses  have  been  found  in  southwest  corner 

of  county  near  Parkfield. 

Lake  County :  Pockets  of  chromite  occur  on  the  Pardee  Ranch,  near 
]\Iiddletown.  INIasses  have  been  found  in  the  mountains  near  Adams  and 

Siegler  Springs.  Large  body  three  miles  northeast  of  Hullville ;  reported 
from  Jerusalem  Valley. 

Los  Angeles  County :  Deposit  reported  near  Acton  and  near  Harold 
Station. 
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Madera.  County:    Found  near  Mad(u*a  in  masses  coated  with  zaratite. 
^larin  (\)unty:  Occurs  on  llu^  Mailljird  Rjiiicli  near  San  (jcroninio, 

al)out  eii^ht;  miles  northwest  ol;*  San  Ixal'ael. 
JMendoeino  County :  Found  eoated  with  green  uvarovite  garnet  about 

ten  Hnk\s  north  of  AVillits.  Specimens  liave  come  from  near  Ukiah. 

Has  l)een  found  at  several  |)()ints  in  hills  west  of  Russian  River.  Occurs 

about  twelve  miles  north  of  Willitts  coated  with  uvarovite  garnet. 

Deposits  occur  about  1^  miles  west  of  Ukiah,  on  Red  ̂ Mountain  and  in 
Potter  Valley. 

Monterey  County:  Common  in  snudl  nuisses  in  the  serpentine  of  this 

county,  and  specimens  have  been  analysed.  Goldsmith-"''.  .Masses  occur 
about  three  miles  east  of  Parkfield,  on  Table  ̂ lountain. 

CraO:!         AloOn        FegOs  MgO  CaO  SiOs 
52.12  2.18        15.24  12.29  5.65        12.12         =99.60  per  cent 

Napa  County:  Some  small  bodies  have  been  found  near  Knoxville. 

Deposit  occurs  eight  miles  northwest  of  IMonticello. 

Nevada  County:  Fine  octahedrons  occur  in  the  serpentine  near 

Indian  Springs.  In  the  concentrates  at  Rough  and  Ready,  North 

Bloom  field,  and  Relief  Hill.  At  the  Red  Ledge  mine,  two  miles  south- 
west of  Washington,  the  mineral  occurs  as  a  large  body  in  serpentine 

near  contact  with  mariposite  schists.  Has  much  uvarovite  garnet  and 

chrome  chlorites  coating  the  specimens.  Masses  occur  in  the  vicinity  of 

Grass  A'^alle3^ 
Placer  County:  A  deposit  occurs  in  serpentine  near  Green  Valley 

below  Towle,  and  also  near  Auburn.  In  the  black  sands  of  the  North 

Fork  of  American  River,  of  Blue  Canyon,  at  Loomis,  and  at  i\Iicliigan 

Bluff.  Small  deposits  occur  about  2^  miles  from  Dutch  Flat;  near 

Weimar ;  four  miles  from  Colfax ;  in  the  Iowa  Hill  district  and  on 

Forest  Hill  Divide.  Large  deposits  seven  miles  south  of  Newcastle  as 

nodular  masses  coated  with  good  crystals  of  uvarovite  and  micaceous 

rhodochrome  and  kiimmererite.  Lenticular  masses  occur  in  serpentine 

on  the  Scott  property  two  miles  east  of  Towle,  and  in  Green  Valley, 
nine  miles  southeast  of  Towle. 

Plumas  County:  Common  at  Rock  Island  Hill,  La  Porte,  and  in 

Meadow  Valley  as  concentrates.  Bodies  occur  six  miles  south  of  Quincy, 

also  three  miles  southwest  of  Crescent  Hill,  two  miles  north  of  Spanish 

Ranch  and  three-fourths  mile  southwest  of  Meadow'  Valley. 
Sacramento  County :  A  prominent  constituent  of  the  black  sands  at 

^Michigan  Bar.    ]\Iassive  occurs  at  Nigger  Hill  near  Folsom. 

San  Benito  County:  Massive  specimens  coated  with  zaratite  have 

come  from  near  Hollister.  Occasional  masses  are  found  in  the  serpen- 
tine near  New  Idria. 
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San  Luis  Obispo  County:  Mined  in  mountains  southeast  of  San 

Luis  Valley  on  the  slope  of  the  San  Lueia  Kange.  Occurs  at  the  London 

mine,  4\  miles  nortlieast  of  San  Jjuis  Obisix).  Found  at  the  head  of 

Carpojero  Creek  and  at  La  Panza.  The  chromite  from  tiie  Pick  and 

Shovel  mine  on  Chorro  Creek,  six  miles  northeast  of  San  Luis  Obispo, 

lias  been  anahsed.  Pemberton''*. 
Cr^Or, A1-.0:, Fe...O:, MgO FeO MnO 

SiOo 

H,0 

oG.GS 

11  .'40 
3.52 1G.23 11.77 0.15 

'SAO 

0.94 

=  100.09% 

San  ]\Iate()  County  :  Common  in  the  l)ea('h  sands.  A  few  scattered 
masses  occur  near  Crystal  Sprinsrs  Lake,  west  of  San  ̂ lateo. 

Santa  Barbara  County :  Small  deposit  in  hills  southwest  of  Point 
Sal  and  one  in  the  San  Kafael  ̂ Mountains  south  of  Santa  Ynez. 

Santa  Clara  County :  Found  in  small  masses  in  the  serpentine  near 
Los  Gatos  and  near  New  Almaden.  Small  amounts  have  been  found 

in  the  hills  east  of  Alum  Rock  Park.  Small  de])osit  on  Rifrhetti  Ranch, 
three  miles  east  of  Coyote  Station. 

Shasta  County :  At  French  Gulch  and  in  the  black  sands  of  the 

Sacramento  Rivei".  Deposits  of  ma.ssive  chromite  occur  near  Castella. 
A  series  of  lenses  in  a  shear  zone  in  serpentine  occur  north  of  Shotgun 

Creek.  Large  body  in  the  northern  part  of  the  county  on  Little  Castle 
Creek.     Several  bodies  occur  three  miles  east  of  Simons  Station. 

Sierra  County:  Occurs  as  pebbles  in  gravels  at  Rowland  Flat;  also 

in  Goodyear  Creek  near  Downieville. 

Siskiyou  County:  A  good  deposit  near  Dunsmuir  coated  with  kam- 
mererite.  Massive  near  Callahan  coated  with  uvarovite  and  zaratite. 

Very  common  as  grains  in  the  concentrates  at  Callahan,  Grouse  Creek, 

Happy  Camp,  on  Scott  River,  Beaver  Creek  and  in  Seiad  Yalle}^ 

Deposits  near  Gazelle  and  on  top  of  Forest  ]\rountains.  ^lassive  near 
Edgewood. 

Solano  County :    Small  amounts  have  been  found  near  Fairfield. 

Sonoma  County :  Found  at  Litton  Springs  and  near  Cloverdale  and 

Cazadero.  In  the  hills  near  Camp  ̂ Meeker ;  twelve  miles  east  of  Stew- 

art's  Point ;  small  deposits  bacic  of  Stewart's  Point ;  small  deposits  back 
of  the  Geysers  and  on  the  .^^adera  property,  eight  miles  north  of 
Guerneville. 

Tehama  County :  Large  deposits  at  Lowry  mine  and  Kleinsorge  mine 
on  north  fork  of  Elder  Creek  about  twenty-eight  miles  west  of  Red 
Bluff.    Large  deposit  ten  miles  east  of  Paskenta  on  Toms  Creek. 

Trinity  County:  In  the  sands  at  Trinity  Center.  Massas  found  at 
Island  Mountain;  reported  from  Carrville  and  near  Weaverville:  a 
small  deposit  ten  miles  south  of  Wildwood. 

Tulare  County:  Some  occurs  near  Three  Rivers  on  the  Nicola  prop- 

erty.' 



1  1  2  HTATK    IVl  I X I N  (J    HI  J  REM  J . 

Tuolumne  Coiiiily:    Mjisscs  Iuivc  Ixm'Ii  round  H  inilcs  west  of  (Miinesc 

Yuba   ('ouiiiy :  Jii   tlu^   black   sands  at   Caniptonvillc,   on   the  Yuba 
River,  and  on  Indian  Hill. 

113.     CASSITERITE— Tin  Stone. 

Oxide  of  tin,  SnOj. 

Tetragonal.  Twinned  crystals  and  massive.  Color  brown  and  black. 

Streak  gray  or  pale  brown.  Adamantine  to  dull  luster.  H  =  G  —  7; 
G  =  6.8  — 7.1. 

Refractive  indices:    ̂   =  2m^  ;  (,3  =  1.1)07. 
Infusible  and  insoluble.  Witli  sodium  carbonate  on  cliarcoal  can  be 

reduced  to  globules  of  metallic  tin.  These  globules,  intensely  heated  with 
cobalt  nitrate,  will  give  a  bluish  green  conting. 

This  valuable  oxide,  from  Avhich  practically  all  of  the  metallic  tin  is 

obtained,  is  rare  in  California.  A  few  specimens  of  stream  tin  and  a 

small  deposit  quickly  exhausted,  are  all  that  have  been  found. 

Placer  County :   Stream  tin  has  been  found  near  Michigan  Bluff. 

Plumas  County :  Stream  tin  was  found  in  the  bed  of  the  middle  fork 

of  the  Feather  River,  three  miles  above  Big  Bar,  Hanks^^\ 
Riverside  County:  The  Temescal  tin  mine  was  situated  a  few  miles 

southeast  of  South  Riverside  in  the  Santa  Ana  Mountains.  The  oxide 

occurred  in  a  rudely  semicircular  area  of  granite  about  two  miles  in 

diameter,  as  brownish  masses  and  reddish  brown  crystals  in  a  vein  of 

tourmaline  and  quartz.  Some  layers  of  wood  tin  also  occurred.  An 

analysis  of  a  fairly  pure  specimen  of  the  ore  was  made  by  Genth,  Fair- 

banks^^\ 
Si02        V^Os  SnOs  CuO        Al.OsFeaOg  MnO  CaO 
9.82         0.22         76.15         0.27  13.54 

San  Diego  County :  Small  cr^^stals  were  found  associated  with  gem 
tourmaline,  beryl  and  stibiotantalite,  at  Mesa  Grande,  Penfield  and 

Ford^^'.  Reported  from  the  placer  gravels  on  the  east  slope  of  Laguna 
Mountain;  also  from  Pine  Valley  and  from  the  south  end  of  Viejos 

IMountain  east  of  Alpine.  Said  to  occur  in  the  Defiance  Copper  district 

and  on  Ag-uanza  Mount aih.  Crystals  associated  with  topaz  at  the  Little 
Three  mine,  Ramona.  Occurs  in  a  pegmatite  dike  about  ten  miles  east 

of  Oak  Grove  in  the  Chihuahua  Valley,  two  miles  south  of  the  Riverside- 
San  Diego  county  line,  associated  with  quartz,  feldspar,  lepidolite,  blue 

tourmaline,  eolumbite  and  albite,  Schaller^^^*. 
Siskiyou  County:  Stream  tin  is  not  uncommon  in  the  gravels  at 

Sawyer's  Bar  and  on  Hungary  Creek,  a  tributary  of  Klamath  Ri\er. 
Trinity  County:  Found  as  stream  tin  near  Weaverville,  Hanks^^\ 

I 
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114.     RUTILE. 

Oxide  of  lil. 111111111,  'IMOj. 

Tetragoual.  Louj,'  prisms  and  grains ;  crystals  often  twinned.  Color  red- 
dish brown  to  brownish  black.  Adamantine  to  nietnllio  luster.  Streak  pale 

brown  to  colorless.     IlrzG  —  0.5;  G  — 4.18  —  4.2."). 
ltefractiv(>  indices:    g  =  2.1MK{;  „j  =  2.()l«;. 
Infnsiblt".  Soluble  siithciently  in  hydrochloric  acid  to  yield  a  blue-violet 

.solution  on  nMliiction  l)y  metallic  tin.  Witli  jihosidiorous  salt  (smlium  ara- 
moniuni  i)hospliate>    yields  a  delicate  violet  bead. 

Ixiitile,  as  a  rock  constituent  in  microscopic  crystals,  is  common  in 

many  of  the  met  amorphic  rocks  of  tlio  State.  Large  crystals  have  not 
been  found. 

Amador  County:  Reported  as  needles  in  (|uartz,  forming  sagenite,  at 

Tyler's  ranch  near  Oleta. 
Butte  County :  A  constituent  of  the  gold  washings  at  Cherokee, 

Silliman^'^). 
Fresno  County :  Brownish  red  rutile  crystals  occur  with  ilmenite 

near  Friant. 

Humboldt  County:  First  noticed  in  the  State  in  the  granite  at 
Eureka. 

iVlono  County:  It  occurs  in  small  reddish  brown  crystals  in  white 

quartzite  with  bands  of  blue  lazulite  near  Mono  Lake. 

Placer  County :   Has  been  observed  at  ̂ Michigan  Bluff. 

San  Diego  County :  One  of  the  constituents  of  the  dumortierite  schist 

at  Dehesa,  Schaller^^). 
Santa  Clara  Count}^ :  Found  in  the  schists  of  Calaveras  Valley  and 

in  much  of  the  metamorphics  of  the  Coast  Range,  Murgoci^^\ 

115.     ANATASE— Octahedrite. 

Oxide  of  titanium,  TiOo. 

Tetragonal.  Small  pyramidal  crystals.  Cleavage  perfect  basal  and 

prismatic.  Color  brown.  Adamantine  to  metallic  luster.  H=:5.5  —  6; 
G  =  3.82  — 3.95. 

Refractive  indices:    g=:2.41Ki ;  ̂ ,y:='2.~}~>4. 
Same  reactions  as  rutile.     Distinguished  by  form. 

This  dimorphic  form  of  the  oxide  is  much  rarer  than  rutile,  and  is 

always  found  in  minute  crystals. 

El    Dorado    County :  ]\Iinute    crystals    with    brookite    were    found 

implanted  on  quartz  crj^stals  near  Placerville,  Kunz^^^-  ̂ ^K 

8—22132 
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116.     BROOKITE. 

Oxi(U»  oC  Lilaniuni,  TiO.,. 

Orthorhoiiihic.     Cryslals    labulnr    or    pyraiuidal.     Color    dark    brown    to 

black.     Adamantino  luster.      11-^5.5 —  () ;   G  =  o..S7  — 4.01. 

Kcrraclivc   indices:      ex— 2.r>s;j;    (j-'2.^)Si};   y  =  2.741. 
Same   reactions  as   nililc.     Distin.uuisii-d   \)y   form. 

This  triniorphic  form  of  the  oxide  is  also  much  rarer  than  rutile,  and 

only  the  one  locality  is  known  in  the  State  for  its  occurrence. 

El  Dorado  County:  Found  in  tabular  reddish  ])rown  crystals,  with 

anatase  on  quartz  crystals  at  Placcrvillo.  Forms  by  Penfield:  (100), 

(001),  (110),  (210),  (102),  (104),  (021),  (121),  (122),  (134),  (234), 

Kunz(i).(2). 

117.     CHRYSOBERYL. 

Oxide  of  beryllium  and  aluminium.  l>eAL04. 

Orthorhombic.     Usually     twinned    crystals.     Striated    faces.     Color 

grass-green,  yellowish  green  and  yellowish  brown.     Vitreous.     1-1  =  8.5; 
0  =  3.5  —  3.84. 

Refractive  indices:     oc  =1.747:   R  —  1.74S;  y=il.7.")7. 
Infusible   and    insoluble.      Fine   powder,   when    intensely    heated    on    char- 

coal, moistened  with  cobalt  nitrate  and  re-heated,  assumes  a  sky-blue  color. 

This  is  a  very  rare  mineral  and  when  of  good  color  is  important  as  a 

gem  stone. 

Butte  County :  Supposed  green  specimens  of  chrysoberyl  have  been 

found  near  Stanwood  and  at  Big  Bar.  They  are  probably  californite, 

which  occurs  in  that  vicinity. 

118.     HAUSMANNITE. 

Oxide  of  manganese,  MujO^. 

Tetragonal.  Small  pyramidal  crystals,  massive,  granular.  Color 

brownish  black.  Streak  chestnut-brown.  Snbmetallic  luster.  H  =  5  —  5.5; 
G  =  4.72  — 4.85. 

Refractive  indices:     £  =  2.15;  ̂ ,^  =  2.40. 
Infusible.  Dissolves  in  hydrochloric  acid,  yielding  chlorine  gas.  Borax 

bead  is  amethystine  or  wine-colored.  Fused  on  platinum  with  sodium  car- 
bonate, gives  deep  blue-green  fusion. 

Manganese  is  abundant  in  the  State,  and  it  is  quite  possible  that  this 

rarer  oxide  may  occur  in  many  of  the  localities  and  remain  unidentified. 

Plumas  County:  Specimens  of  hausmannitc  have  come  from  Meadow 
Valley. 

Santa  Clara  County :  Very  abundant  as  crystals  Avith  the  L'crms : 
(001),  (113),  (111)  and  (221)  in  the  manganese  boulder  occurring  near 

Alum  Rock  Park,  five  miles  east  of  San  Jo-e,  Rogers^*^*. 
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119.     MINIUM— Red    Lead. 

Oxido  of  l(>a(l,   IMv.CX- 

Powder.  Color  bright  rod  mixed  with  ycdiow.  Streak  oiange  yollow. 

G=:4.G.     Dull  lust(M-. 
Kefractivo  index:    //— 2.40. 

Gives  a  yellow  coating  of  le;;d  oxide  on  ehareoal  and  is  reduced  by  sodium 
carl)onate  to  nuMallic  l(\"id. 

The  rod  oxide  of  lead  rarely  is  found  native.     It  is  an  oxidation 
product  of  galena  and  other  lead  iiiiucrals,  occurring  as  a  powder. 

Kern  County :  Specimens  have  come  from  near  Fort  Tejon. 
Tulare    County :  A   small   amount   of   red   lead   was   found    in    the 

northern  part  of  the  county. 

120.     CREDNERITE. 

Oxide  of  manganese  and  copper,  CuaMn^Oo. 

Mouoclinic.  Foliated  masses.  Cleavage  perfect  basal.  Color  iron-black  to 
steel-gray.     Streak  brownish  black.     Metallic  luster.     H=:4  —  5;   0=4.95. 

Gives  the  manganese  reactions  Iik(^  hausmannite  and  in  addition  a  blue; 

copper  chloride  flame  when  dipped  in  hydrochloric  acid  and  heated  in  bun- 
sen   flame. 

This  is  a  very  rare  mineral  and  its  occurrence  in  the  State  is  limited 
to  one  locality. 
Napa  County:  Found  massive  near  Calistoga. 

121.     BRAUNITE. 

Silico-oxide  of  manganese,  SMu^Os.MuSiO.-,. 

Tetragonal.     Small     pyramids     and     massive.     Color     brownish     black. 

Streak  brownish  black.     Submetallic  luster.     H=zG — -6.5;  G=:4.75. 
Soluble  in  hydrochloric  acid  and  leaves  a  residue  of  silica.  Gives  all  the 

reactions  for  manganese  similar  to  hausmannite, 

Silicious  manganese  ores  are  very  common  in  California,  and  it  is 
probable  that  the  rather  common  brown  manganese  exists  in  many  of 
the  localities,  but  it  has  never  been  reported. 

Plumas  County:  Specimens  of  braunite  have  come  from  Meadow 
Valley. 

122.     PYROLUSITE. 

Oxide  of  manganese,  MnO.. 

Orthorhombic.  Generally  fibrous  or  as  a  powder.  Color  black.  Streak 
dull-black.     Metallic  to  dull  luster.     H  =  2  — 2.5;  0  =  4.82. 

Reactions  like  those  for  hausmannite  and  distinguished  by  crystallization 

and  structure.  Distinguished  from  mangauite  and  psilomelane  by  not  yield- 
ing water  in  a  closed  tube. 

Pyrolusite  is  a  very  common  mineral  generally  associated  with  other 
ores  of  manganese.     It  is  usually  found  as  fibrous  seams  and  coatings 
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in  masses  of  psilomchuic,  niid  oi'ton  p^nid's  towjirrl  inaiiganite.     Com- 
mon ns  dendritic  coalings. 

Alameda  County:  It  occurs  with  psilomelajie  in  ihc.  i)ial)lo  Range, 
soutlienst  of  Ijivei-niorc  in  the  CoitmI  IIoHow  district.  Occurs  with 

l)sih)mehnic  and  sometimes  rhodochiosite  in  de])osits  a  t'(;\v  miles  south 
of  Tesla  and  alonjj:  the  Arroyo  Mocha,  southeast  of  Livermore. 
Amador  County :  Found  in  the  Seaton  mine  and  on  volcanic  ash  at 

Volcano.  Pyrolusite  occurs  with  psiloinelane  1^  miles  south  of  Vol- 
cano. 

Calaveras  County :  Occurred  at  AVild  Ro5:e  Flat  near  Murphy.  Good 

specimens  have  come  from  San  Andreas;  also  near  Angels  with  psiio- 
melane,  and  three  miles  northeast  of  Milton. 

Colusa  County :  Found  at  Stonyf ord  in  association  with  cinnabar, 
and  at  the  Manzanita  mine. 

Contra  Costa  County :  Occurred  with  psilomelane  on  Red  Rock,  San 
Francisco  Bay. 

El  Dorado  County :  In  dendritic  coatings  near  Placerville  and  fibrous 
at  Greenwood.    i\las.ses  occur  at  Greenwood  and  at  Cool. 

Humboldt  County:  Occurs  with  psilomelane  at  Alder  Point;  also  o)i 
the  Porter  Ranch,  Fort  Baker. 

Kern  County:  Fine  specimens  of  pyrolusite  with  some  psilomelane 
occur  five  miles  west  of  Atolia. 

Lake  County :  At  the  Phillips  mine,  near  Laurel  Dell  with  psilo- 
melane. 

Los  Angeles  County:  Associated  with  psilomelane  in  small  amouiits 
at  Banning. 

Madera  County :  Occurs  associated  with  limonite  fourteen  miles  from 

Fresno  Flat.  Also  near  Coarse  Gold  with  psilomelane,  manganite, 
rhodochrosite  and  rhodonite. 

Marin  County:  Small  amounts  found  in  the  rock  at  Sausalito. 

Mariposa  County :  Occurs  with  psilomelane  at  Jasper  Point.  Small 
masses  occur  in  Hunters  Valley. 

^lendocino  County :  At  Red  IMountain.  Occurs  with  the  psilomelane 

at  the  Independence  Manganese  mine,  Potter  Valley.  Near  Covello ; 

four  miles  west  of  Hopland  with  psilomelane ;  in  the  Potter  Valley  and 
Redwood  Valley ;  near  Willitts ;  at  the  Long  mine,  near  Woodman 

Station ;  in  chert  at  Westport ;  at  the  Cleveland  mine,  Ilkiah. 
Mono  County :  Some  pyrolusite  and  psilomelane  oceur  in  the  Bodie 

mines. 

Napa  County :  Pyrolusite  occurred  as  radiate  concentric  masses  with 
cinnabar  at  the  old  Redington  and  Manhattan  mines,  Knoxville.  Small 

amounts  occur  with  psilomelane  on  Mt.  St.  Helena,  and  three  miles 
W'Cst  of  Oakville. 
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Nevada  County:  Found  in  the  Oii'ass  Valley  district,  Lindgren^^^ 
Also  at  Sweetland.  and  ns  dendrite  on  rocks  of  Sugar  Loaf  ITill. 

PhiciM"  Couulx':  Occuis  twelve  miles  I'roni  Aiihui'ii  on  Woll'  Cre'l; 
road. 

Plumas  County:  Conniion  in  llie  Diadem  lode.  Meadow  Valley  dis- 
trict. 

Riverside  County:  Oceuis  neai*  Elsinore. 
San  Bernardino  County  :  One  of  the  minerals  in  the  Calico  and 

Uarstow  districts.  Associated  with  |)silomelane  in  the  lOmma  and  Owj.^ 
Hole  mines,  in  the  Owl  Mountains. 

San  Francisco  County:  It  has  been  found  in  small  amounts  associ- 
ated with  psilomelane  at  Hunters  Point. 

San  Joaquin  County :  In  the  manganese  deposits  of  the  Diablo  Range. 

San  Luis  Obispo  County:  The  manganese  deposits  in  the  Prefumo 
Canyon  on  Staneuch  Ranch  are  pyrolusite  and  psilomelane. 

San  Mateo  County :  At  Baden. 

Santa  Clara  County:  Found  at  the  Washington  mine  and  in  mines 
of  the  Diablo  Range. 

Shasta  County:  Small  amounts  about  sixteen  miles  northwest  ot" 
Redding. 

Sierra  County :  Common  as  dendrite  at  Alleghany. 

Siskiyou  County:  Occurs  with  rhodonite  at  Sawyer's  Bar. 
Sonoma  County :  At  the  Shaw  mine. 

Stanislaus  County:  Psilomelane  and  soft  botryoidal  pyrolusite  form 

the  ore  of  the  Seagrave  mine ;  also  at  the  Buckeye  mine,  Hospital  Creek, 
with  rhodochrosite. 

Tehama  County :   Pyrolusite  and  psilomelane  on  the  Luce  prospect. 

Tuolumne  County:  Common  with  psilomelane  at  Knapp's  ranch, 
near  Columbia. 

HYDROUS    OXIDES. 

123.     MANGANITE. 

Hydrous  oxide  of  manganese,  MnoOg-HzO. 

Orthorhombic.  Crystals  long  prisms.  Structure  usually  columnar. 

Perfect  brachypiuacoidal  cleavage.  Col^r  iron-black.  Metallic  luster. 

Streak  dark  reddish' brown.     11  =  4;  G  =  4.3. 
Refractive  indices:      cx:=2.24;    /5  =  2.24;  y  =  2..5S. 

Yields  the  manganese  reactions  as  givon  under  hausmannite  and  a  slight 
amount  of  water  in  a  closed  tube. 

There  are  numerous  small  deposits  of  manganese  in  the  State,  and 
much  of  the  ore  appears  to  be  manganite  mixed  with  a  more  or  less 

silicious  psilomelane.  The  deposits  consist  generally  of  black  porous  ore 

in  masses  and  lenses  of  red  and  brown  jasper  in  the  metamorphics  of 

the  Coast  ranges,  and  to  some  extent  in  the  Sierras.  Reports  on  the 

deposits  of  the  State  have  been  made  by  Penrose^^^  and  by  Harder ^^^ 
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Alameda  County:  Deposits  occur  in  Ww,  Livermore-Tesla  district 
sDiitlicast  of  Livenuore  in  tlit  Diablo  Kaii^c.  Tho  ore  is  in  jasper 

lenses,  and  much  of  the  manganese  produced  in  the  State  has  come  from 

Ihis  district  alon<^'  the  Arroyo  ]\Iocha  (h-eek. 
Calaveras  County :  Some  manganite  with  psilomelane  occurs  two 

miles  northeast  of  San  Andreas  in  mica  schist. 

Colusa  County:  Small  deposits  on  the  east  flank  of  St.  John  Moun- 
tain, near  Little  Stony. 

Contra  Costa  County :  The  deposits  on  Red  Rock  Island  in  San 

Francisco  Bay  contain  some  manganite  with  the  psilomelane. 

Kern  County :  The  hydrous  oxide  maui^anite  occurs  vvith  psilomelane 

in  the  Rand  mining  district  near  Randsbur<4". 
Marin  County :  Some  manganite  is  found  in  the  red  rock  near 

Sausalito. 

Mendocino  County :  At  the  Cave  mine,  ten  miles  northeast  of  Ukiah. 

Placer  County:  Small  pieces  have  been  found  near  Colfax. 

.  Plumas  County:  Considerable  manganese  occurs  in  this  county  in  the 

Meadow  Valley  and  other  districts,  and  manganite  is  probably  common. 

Riverside  County :  Psilomelane  and  manganite  occur  in  a  network  of 
veins  in  schist  six  miles  northeast  of  Elsinore,  in  the  Maria  Mountains. 

San  Joaquin  County:  Some  small  deposits  in  jasper  in  the  Diablo 
Range.  The  Ladcl  or  Corral  Hollow  mine,  southeast  of  Livermore,  is 

the  best  known  manganese  mine  in  the  State. 

San  Luis  Obispo  County :  Small  deposits  occur  five  miles  west  of  San 
Luis  Obispo. 

Santa  Clara  County:  In  the  Black  Wonder  and  other  mines  of  the 
Diablo  Range. 

Sonoma  County :  At  the  Shaw  mine  eight  miles  northwest  of  Clover- 
dale. 

Tuolumne  County :  Occurs  with  rhodonite  two  miles  north  of  Sonora. 

124.     TURGITE. 

rij'drous  oxide  of  iron,  2Feo03.H20. 

Compact  fibix)us,  botryoidal  or  earthy.  Color  red  to  reddish  black. 
Streak    red.      Hardness   of   compact   varieties  =  5 — 6;    G  =  4.29 — 4.41). 

Refractive  indices:    a:=2.45;   P  =  2.r)5;  y=:2.55. 
Flies  to  pieces  when  heated  in  a  closed  tube,  which  serves  to  distinguish 

it  from  hematite  or  limonite.  Gives  water  in  closed  tube.  Other  reactions 
similar  to   hematite  or  limonite. 

Turgite  is  a  very  common  mineral  in  the  State,  since  it  is  a  hydrous 

hematite  and  may  occur  in  hard  masses  or  as  ocher.  It  has  seldom 

been  differentiated  from  hematite,  so  our  knowledge  of  distinct  iocali.- 
ties  is  deficient. 

Inyo  County:   Reported  to  occur  near  Shoshone. 
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125.     G6THITE. 

Hydrous  oxide  of  iron,  FejOa.HjO. 

Ortliorhombie.  SloiuhT  prisms,  vertically  striated.  Cleavage  perfect 

hrnohyiMnacoiilal.  Tolor  yoliowish  brown.  Streak  yellowish  brown.  Ada- 
mantine to  submetallic  luster.     11  =  5  —  5.5;  0  =  4.37. 

Refractive  indices:      ex  =*-ViG;  ̂ =2.39;  y  =  2.40. 
Distinjruished  from  the  more  common  linionite  by  its  crystalline-fibrous 

and  columnar  structure  and  cleava;;e. 

Gotliito  is  usually  found  as  slender  prismatic  er3^stals  in  masses  of 
limonite  or  hematite,  and  resembles  limonite  so  closely  that  it  would 
be  usually  classed  as  such. 

Inyo  County :  Found  with  chrysoeolla  and  limonite  at  the  St.  Ignacio 
mine. 

Mariposa  County :  Observed  at  Burns  Creek  in  masses  of  limonite. 
Riverside  County:  (uithite  is  associated  with  the  other  iron  minerals 

of  Eagle  Mountains. 

San  Bernardino  County:  An  associate  with  limonite  at  the  mag- 
netite-hematite deposit,  near  Dale. 

126— LIMONITE— Brown    Hematite. 

Hydrous  oxide  of  iron,  2Fe203.3HoO. 

Massive.  Compact,  stalactitic,  botryoidal,  columnar,  fibrous,  earthy.  Color 
yellow,  brown  to  black.  Streak  yellowish  brown.  Submetallic  to  dull 

luster.     H  =  5  — 5.5;  G  =  3.G  — 4. 
Refractive  index  :    n  =  2.05. 

Distinguished  from  hematite  by  its  streak  and  by  its  yielding  water  in  a 
closed  tube.  Becomes  magnetic  on  heating.  Soluble  in  hydrochloric  acid 
and  brown  ferric  hydrate  is  precipitated  by  ammonia. 

Limonite  is  the  most  common  of  the  iron  minerals,  and  is  quite  uni- 
versal in  its  occurrence  as  a  staining  material.  It  is  found  varying 

from  soft  jtUow  and  brown  ocher  to  hard  compact  masses.  As  the 

common  alteration  product  of  pyrite  and  of  most  minerals  containing 
iron,  it  is  prevalent  in  most  mineral  districts  and  forms  the  gossan  and 
brown  capping  of  ore  deposits.  Cubes  of  limonite  as  pseudomorphs 
after  pyrite  are  common  in  mining  regions.  As  an  ore  of  iron  it  is  not 
so  valuable  as  hematite  or  magnetite.  It  is  present  in  every  county  in 

some  form  and  onh'  a  few  of  its  occurrences  can  consequently  be  cited, 

Alameda  County :  Earthy  limonite  mixed  with  hematite  is  common 
as  a  gossan  capping  of  the  pyrite  deposit  at  Leona  Heights. 
Amador  County :  Found  in  concretions  and  earthy  masses  at  Pine 

Grove.     AYith  hematite  and  magnetite  at  Volcano. 

Butte  County:  Large  blocks  at  Burns  Creek,  "W^.  P,  Blake^^).  Thick 
masses  at  the  Monarch  mine :  cubes  at  Red  Hill  and  at  Magalia. 
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Caliivenis  County:  Forms  capping  of  liill  about  one  mile  and  a  half 
north  of  Murpliy.  Tlie  Detert  dc^posit  near  Valley  Springs  was  form- 

erly worked.  Massive  and  yellow  ocher  at  the  Eureka  mine,  near 
VnUey  Sj)ring.s.  A  deposit  occurs  H  miles  Jiortheast  of  Murpiiy.  and 
also  one  seven  miles  southeast  of  Mokelumne  Hill.  Yellow  and  red 

oclu  !•  occurs  at  Campo  Seco.  A  deposit  occurs  on  Bonanza  Creek,  seven 
miles  southeast  of  .Mokelumne  Hill.  Massive  limonite  has  come  from 

the  Dieffenbach  Ranch,  twenty-five  miles  northeast  of  Valley  Spring. 
It  is  common  in  the  vicinity  of  Campo  Seco  as  ocher. 

Colusa  County:  Yellow  ocher  occurs  in  a  large  outcrop  4^  miles 
west  of  Stonyford.  Yellow  and  red  ocher  suitable  for  mineral  paint 
occurs  four  miles  south  of  Lodoga. 

El  Dorado  County :   Massive  near  Diamond  Springs. 

Inyo  County :  Pseudomorphs  after  long  prisms  of  stibnite  have  been 
found  at  the  Cerro  Gordo  mine. 

Lake  County :  Ochers  of  yellow  and  brown  shades  occur  two  miles 

north  of  Hough  Springs  suitable  for  paint.  Massive  specimens  have 
come  from  the  hills  near  Glenbrook. 

Mariposa  County:  Fine  large  cubes  have  come  from  the  Chowchilla 
Valley. 

Napa  County :  An  ocher  deposit  occurs  1^  miles  east  of  Calistoga. 

Placer  County :   At  Cold  Run.    Massive  limonite  occurs  at  the  Clip- 
per Gap  mine. 

Plumas  County:  Massive  in  Light's  Canyon  and  at  Nelson  Point. 
Red  and  yellow  ocher  occurs  near  Quincy. 

Riverside  County :  Yellow  and  brown  limonite  is  common  in  the 

pisolitic  cavities  formed  by  the  brucite,  at  Crestmore.  Massive  limonite 

occurs  on  the  Eagle  Mountains  with  some  goethite. 

Sacramento  County :  Yellow  ocher  occurs  at  Michigan  Bar. 

San  Luis  Obispo  County :  Brown  banded  masses  have  come  from  the 

Prefumo  Ranch.  This  deposit  lies  in  the  Los  Osos  ̂ Mountains  inter- 
bedded  with  Franciscan  shales  and  sandstones  and  occurring  with  hema- 

tite. Dark  brown  massive  limonite  is  found  at  the  Harrington  mine, 

four  miles  southwest  of  San  Luis  Obispo. 

Shasta  County:  Common  as  cappings  of  the  pyrite  deposits  of  the 

county.  Pseudomorphs  after  hedenbergite  have  been  found  at  Ydalpan. 
Highly  iridescent  specimens  have  come  from  Copper  City.  Excellent 
bronze  colored  stalactites  occurred  at  the  Lost  Confidence  mine,  Iron 
Mountain. 

Sonoma  County :  Yellow  ocher  at  the  Occidental  mine.  Yellow  ocher 

occurs  on  the  Lancaster  Ranch,  east  of  Fisk's  Mills. 
Stanislaus  County :  A  deposit  of  yellow  ocher  used  for  paint  occurs 

at  Knight's  Ferry  on  the  Stanislaus  River. 
Tulare  County:  Common  in  the  Mineral  King  district. 

Yolo  County :  In  the  sands  at  Cap  ay. 
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127.     BAUXITE. 

Hydrous  c»\i(l«'  oi  iiluiiiinium,  ALO3.2II2O, 

Massive,  fiirtliv.  i)isolitic'.  (,\»loi-  wliitf.  ncIIow.  ii'd  or  hrouii.  II  !.."»: 
0  =  2.55. 

Uofnutivt'  index:    (jr.    J.r>7. 

lufusiblo  and  insolublo.  Moistened  l)\  a  lew  drctps  ol"  cohali  nitrate  and 
intensely  he;;ted.  the  powder  assumes  a  sky-blue  c-ol(>r.  Fused  witii  sodium 
carhonati^  and  the  ma.ss  dis.solved  in  hydrochloric  acid.  leaves  no  silica  resi- 

due. Ammonia  precipitates  fiocculent  alumina  hydrate  I'roiu  the  solution. 
The   absence   of  silica   differentiates    it    fivun   clay. 

Bauxite  lias  been  reported  from  several  localities  in  the  State,  but 

they  are  not  anthentie,  and  as  yet  only  one  deposit  is  known.  The  min- 

eral I'losely  resend)les  ela\'  and  is  only  distiii*iiiishe(l  at  sight  from  clay 
by  its  eharacteristie  ])ea-shaped,  or  i)isolitie  struetnro;  that  is,  a  struc- 

ture havinp:  small  round  eoneretions  of  the  mineral  al)out  the  size  of 

peas  imbedded  in  the  elay-like  masses.  Its  eolor  when  puic  is  white, 
l)ut  the  nuisses  frequently  are  yellow,  red  and  brown  1)y  impurities  of 
the   iron   oxides. 

Riverside  County:  Ked  and  j^ray  i)isolitie  l^aiixite  ocurs  in  a  d<'posit 
between  Corona  and  Alberhill.    Analyses : 

Dai-k  Red         Gray  Reddish 

SiO..      .   13.50  80.82  3.23 
Al.d       45.42  3(1.43  53.10 

lV„03       14.87  7.14  12.82 
MnO          0.05  0.04                 
TiO..         2M  2.37  1.G5 

ILO'  at  105°       1.00  1.2(;  0.05 
11,0   above  105=      23.23  13.00  20.08 

101.40  101.02  100.83 

128.     BRUCITE. 

Hydrous  oxide  of  magnesium,  MyO.ILO. 

Hexagoual,  rhombohedral.  Foliated  plates  aud  fibrous  masses.  Cleav- 
aa;e  perfect  basal.  Color  white,  gray,  pink.  Pearly  luster.  11  =  2.5: 
G  =  2.38  — 2.4. 

Refractive  indices:    £=1.5S0:  ̂ ,^=:  1.5.50. 

Yields  a  small  amount  of  water  in  a  closed  tube.  Easily  soluble  in  dilute 

hydrochloric  acid  and  macnesia  is  precipitated  by  sodium  phosphate,  ({ives 
a  pink  color  characteristic  of  magnesia  when  intensely  heated  with  cobalt 
nitrate. 

Brucite  occurs  as  thin  veins  in  serpentine,  but  very  little  has  been 

observed  in  the  State  as  an  alteration  of  serpentine.  It  also  occurs  as 

a  metamorphic  mineral  in  crystalline  magnesian  limestone. 
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Riverside  County:  Brucite  is  abundant  in  small  globular  masses  in 

the  while  crystalline  limestone  at  Crestmore,  formed  probably  as  a 

hydration   pi-oduct  of  original  periclase.     An  analysis  by  Eakle  gave: 
MgO  FeoO.i  H-O 
r.7.48  0.55  31.73  09.70  per  cent 

kSan  Francisco  County :  A  small  amount  of  brucite  has  been  observed 

as  thin  seams  in  the  serpentines  of  San  Francisco. 

129.     PYROCHROITE. 

Hydrous  oxide  of  manganese,  Mn  (011)2. 

Khomholiodral.     In  hexagonal  plates.     Color  white,  but  alters  to  brown 
and  black.     Pearly  luster.     H  =  2.5;   G  =  8.258. 

llefractive  indices:  £  =  1.081;  (^  =  1.723. 
Heated  in  a  closed  tube,  it  becomes  green,  then  black,  and  yields  water. 

Gives  green  bead  with  sodium  carbonate. 

A  rare  manganese  mineral  only  previously  known  to  occur  in  this 

country  at  Franklin,  New  Jersey. 

Santa  Clara  County :  Occurred  as  a  prominent  constituent  of  a  man- 
ganese boulder  (supposed  meteorite)  near  Alum  Rock  Park,  five  miles 

east  of  San  Jose,  Rogers ^^\ 

130.     SASSOLITE— Boracic  Acid. 

Hydrous  oxide  of  boron,  B^Og-SHaO. 

Triclinic.  Usually  in  small  scales.  Cleavage  perfect  basal.  Color  white. 
Pearly  luster.     H  =  l;  G  =  1.48. 

Refractive  indices:     oc  =1.340;   P  =  1.450;  y  =  1.459. 
Soluble  in  water.  Yellow  turmeric  paper  when  immersed  in  a  hydro- 

chloric acid  solution  and  then  dried,  will  assume  a  carmine  red  color. 
Fused  in  a  colorless  flame  the  mineral  gives  a  momentary  yellowish  green 
flame.  This  flame  and  the  turmeric  paper  reaction  are  characteristic  of  all 
borates. 

The  waters  of  some  of  the  springs  and  lakes  of  the  State  contain 

traces  of  boracic  acid,  but  the  scaly  white  crystals  of  the  solid  sassolite 
have  not  been  found. 

Lake  County:  Occurs  in  the  waters  of  Clear  Lake,  W.  P.  Blake^^^. 
San  Bernardino  County:  Some  of  the  borate  waters  of  this  county 

yield  the  oxide  upon  evaporation. 
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131.     PSILOMELANE. 

llyilroiis  oxido  of  iiuiuiiiiiiosc,  usually  iiiipurc. 

Massive,  botryoidal,  sialactitic.  riDuiiiit  iit  conchoidnl  frnctuiv.  Color 

black.     Stronk  browuish   black.     IIr=r»  —  (I;   (I  =  3.7  —  4.7. 

Yields  the  niauunucsc  rc:icti<»us  as  ;;ivcu  um<Ici'  bausmannil*',  as  well  as 

water  iu  a   closed   lulx'  aud   precipitations  of   impurities,  especiallv    l)ariuiii. 

This  is  the  most  common  manganese  mineral  and  is  1h<!  chief  ore  of 

manganese  in  the  State.  It  is  ahuost  always  associated  with  maiiga- 
nite  or  pyrolusite,  and  often  with  limonite.  The  mineral  is  found  in 

many  localities,  bnt  the  characteristic  occnrrence  of  the  more  important 

deposits  is  in  seams  and  irregnlar  masses  in  jasper.  All  of  the 

localities  cited  for  pyrolusite  and  manganite  contain  psilomelane  as  well. 

Wad  is  an  impure  soft  blaek  oxide,  often  wilh  the  harder  psilomelane. 
Asbolitc  is  a  Avad  containing  cobalt. 

Reports  on  the  man«>anese  deposits  of  the  State  have  ])een  mad'  ])y 

Penrose*^^^  and  by  Harder'^^^ 

Alameda  County :  The  Corral  Hollow  deposit  is  largely  silicious 

psilomelane.  The  mangane-e  deposits  lie  a  few  miles  southeast  of  Liv- 
ermore  along  the  Arroyo  ]\Iocho  and  south  of  Tesla,  in  what  Ls  known 

as  the  Corral  Hollow  district,  which  extends  into  San  Joaquin  County. 

Psilomelane  is  the  chief  mineral,  associated  with  pyrolusite  and  occa- 
sionally rhodochrosite. 

Amador  County :  A  deposit  of  i)silomelane  mixed  with  pyrolusite 

occurs  1^  miles  south  of  Volcano.  Also  one  four  miles  east  of  Pine 

Grove  and  another  about  one-half  mile  southeast  of  Defender. 

Butte  County :  Psilomelane  occurs  in  several  localities  in  the  imme- 
diate vieinity  of  Clipper  ]Mills. 

Calaveras  County:  Deposits  of  psilomelane  occur  three  miles  north- 
east of  Milton,  associated  with  pyrolusite;  two  miles  northeast  oi  San 

Andreas ;  six  miles  southeast  of  Valley  Springs. 

Colusa  County  :  Psilomelane  in  small  amounts  occurs  on  eastern  slope 

of  St.  Johns  ̂ Mountain,  west  of  Stonyford. 

Contra  Costa  County :  The  deposit  of  manganese  on  Red  Rock,  San 

Francisco  Ba}',  which  was  formerly  mined,  is  psilomelane. 
Fresno  County :    Some  psilomelane  occurs  near  Piedra  on  Pine  Flat. 

Glenn  County:  Associated  with  ])yrohLsite  at  the  Black  Diamond 

and  Rattlesnake  mines,  about  thirty  miles  southwest  of  Fruto.  Some 

vilicious  psilomelane  is  reported  from  ]\IilLsaps. 
Humboldt  County:  Occurs  with  pyrolusite  on  the  Porter  Ranch, 

Fort  Baker,  in  good  massive  ore. 

Imperial  County :  Psilomelane  deposits  have  been  reported  in  the 
Chocolate  ^Mountains. 

Inyo  County :  Fine  specimens  found  at  southeast  end  of  Panamint 

Range,  twenty-five  miles  south  of  Bennett's  wells  on  Death  Valley  slope. 
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Tjakc  County:  Siiiall  airioiints  of  good  ore  come  from  tlio  vicinity  of 

(il(  iil)r()()k.  INilomclanc  occurs  on  the  PliilliiKs  Ranch  almnt  IJ  miles 

south  of  Laurel  Dell,  and  on  Dry  Creek  ahout  three  miles  west  of  Mid- 
dletown.  A  hir«ie  deposit  occurs  ahout  ten  miles  nortii  of  Upper  Lake 

and  thirty-eight  miles  northeast  of  Ukiah  on  the  southwest  slope  of 

Horse  IMountains.  The  nuuiganese  ore  of  the  Smythe  manganese  pro.s- 
pect  is  mainly  psilomelane  with  some  pyrolusite. 

Los  Angeles  County :  Asbolite  occurred  in  the  0  K  mine,  San  Gabriel 

Canyon.  Deposits  occur  about  five  miles  west  of  Palmdale,  of  silicious 

l)silomelane. 

IMarin  County:  Small  streaks  and  pockets  of  psilomelane  occur  near 
Sausalito  and  Fort  Baker  and  in  masses  on  the  Mallard  Ranch,  about 

eight  miles  northwest  of  San  Rafael. 

Mariposa  County :   Small  masses  occur  in  Hunters  Valley. 

Mendocino  County:  Large  deposits  in  Potter  Valley.  Reported  on 

the  Pieta  Creek  near  Pieta  in  large  amounts.  Deposits  occur  at  the 

Cleveland  mine  three  miles  east  of  Calpella;  and  at  the  Independent 
mine  fourteen  miles  east  of  Willits.  Occurs  in  the  hills  east  of  Middle 

Fork  of  the  Eel  River.  Associated  w^ith  rhodochrosite  on  Mount  San- 
hedrin.  A  deposit  of  high  grade  occurs  on  Shaw  Ranch,  seven  miles 
northwest  of  Cloverdale.  The  Thomas  and  Wild  Devil  mines,  about  six 

miles  northeast  of  Redw^ood  Station,  contain  psilomelane  in  jasper. 

Merced  County:  ]\Ianganese  deposits  occur  in  the  southw^estern  cor- 
ner of  the  county,  about  twenty-six  miles  ea.st  of  Tres  Pinos. 

Monterey  County:  Deposit  occurs  about  three  miles  north  of  the 

mouth  of  San  Carpojaro  Creek  and  one  mile  inland.  Occurs  in  the 
Chalone  district  near  Soledad. 

Napa  County :  Deposit  five  miles  west  of  Oakville  and  another,  six 
miles  northeast  of  St.  Helena.  Small  amounts  of  manganese  minerals 
occur  on  ]\It.  St.  Helena  and  on  ]\Ioore  Creek.  Also  three  miles  west  of 

Oakville. 

Nevada  County:  Wad  occurs  near  the  North  Banner  mine.  Psilo- 
melane occurs  near  west  bank  of  Bear  River,  seven  miles  from  Colfax. 

A  large  body  occurs  in  the  Limekiln  district,  northwest  part  of  county. 

Placer  County :  Masses  at  Michigan  Bluff.  Deposits  occur  about 
nine  miles  north  of  Colfax  near  Yankee  Jim. 

Plumas  County :  Large  masses  on  Mumford  Hill.  Psilomelane,  man- 
ganite  and  rhodonite  occur  in  the  Diadem  and  Penrose  Lodes,  near 
Edmanton,  in  the  Meadow  Valley  district.  Deposits  occur  near  Crescent 
Mills. 

Riverside  County:  Deposits  occur  in  the  McCoy  Mountains  about 
twelve  miles  northwest  of  Mineral  Station.  Occurs  about  seven  miles 

southwest  of   Perris   interbedded  with   jasper.      Black   massive   psilo- 
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iiu'laiic  occurs  ill  the  Pnlcii  Mountains  al)out  twenty-two  miles  northwest 

of  Mineral.  Some  occurs  about  six  miles  northeast  ol"  Klsinore  asvso- 
eiated  with  rhodonite.  Al  the  base  of  the  Santa  ̂ Faria  Mountains. 

Some  oeeurs  about  c'\ixh\  miles  northwest  of  Palo  Verde. 
San  Henito  County:  Strinirers  and  coatings  oeeur  with  the  benitoite 

of  this  eounty,  li()nderl)ack'-'.  Oeeurs  in  eherts  about  eighteen  miles 
east  of  Tres  Pinos  on  Fries  and  Lewis  ranches. 

San  Bernardino  County:  Ocenrs  on  the  north  slope  of  Avawatz 

^Mountains;  at  the  Owls  Hole  mine.  Owl  Mountain  ;  on  the  Lavic  ]\loun- 
tains,  five  miles  northwest  of  Ludlow,  associated  with  pyrolusite.  Good 

specimens  have  come  from  Wagner,  Mojave  Desert. 

San  Diego  County:  Fine  specimens  have  come  froin  Winchester  and 

from  Campo. 

San  Joacpiin  County  :  In  the  manuanese  deposits  of  [he  Diabh)  Range, 
notably  at  the  Ladd  mine  in  Corral  Hollow. 

Santa  Clara  County :  The  outer  crust  of  the  mangan^ise  boulder  near 

Alum  Rock  Park,  five  miles  east  of  San  Jose,  was  the  black  oxide,  psilo- 

melane.  Rogers^^'.  ' 

Shasta  County :  A  dei)osit  of  psilomelane  occurs  on  Pitt  River,  one 
mile  south  of  Ileroult.     Occurs  with  jasper  in  Arbuckle  ^Mountain. 

Sisldyou  County  :  Occurs  in  small  amounts  with  pyrolusite  near  Fort 
Jones. 

Sonoma  County  :  Deposit  near  Freestone. 

Stanislaus  County:  Occurs  on  Porter  Creek  west  of  Patter^^on.  In 
the  manganese  deposits  of  the  Diablo  Range,  notably  at  tlie  Buckeye 
mine,  west  of  Vernalis. 

Tehama  County :  Deposits  occur  with  jasper  on  Beauty  View  Butte, 
ten  miles  west  of  Paskeuta. 

Tuolumne  County:  Massive  with  pyrolusite  near  Columbia. 
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ClIAPTIOR   VII. 

I  nhydrous. 
Calcite 
Dolomite 
Ankerite 

Masnesite 
Side  rite 
Rhodochrosite 
Smitbsonite 

Aragonite 
Strontianite 

CARBONATES. 

AVitlicrilo 

liisinut()si)luioi'ito 
Phosgenite 
Nortlnipitc 

Tycliito 
JFydrovff. 

Malachite 
Azurito 
Aurichalcite 

Ilj'drojcincite 

Dawson  ite 
Thermonatrite 

Gay  Lussite 
Natron 
Trona 

Pirssonite 

Hydromagnesite 
llydrodolomite 
Zaratite 
Bismutite 

ANHYDROUS  CARBONATES. 

132.     CALCITE — Calc   Spar — Limestone. 

Carbonate  of  calcium,  CaCOj. 

Hexagonal,  rlidmboliedral.  Crystals  common,  rhombohedrons  and  scale- 
nohodrons.  Also  massive,  granular,  stalactitic,  chalky.  Cleavage  perfect 
rhombobedral.  Colorless,  white,  yellow,  brown,  blue,  red,  pink,  green,  black, 
etc.     Vitreous  luster.     H  =  3;  G  =  2.71. 

Refractive  indices:    £  =  1.480;   (,^  =  1.058. 

The  carbonates  are  all  characterized  by  their  effervescence  with  hydro- 
chloric or  nitric  acids,  ('aleito  effervesces  freely  in  very  dilute  acid  and 

gives  a  flanio  test  that  is  bright  red  at  first,  fading  into  a  yellow  red.  The 
calcium  can  be  precipitated  by  ammonium  oxalate  as  a  white  granular  cal- 

cium  oxalate. 

Calcite  is  one  of  the  exceedingl}^  common  minerals  and  occurs  in 
many  colors  and  in  many  varieties  based  on  color  and  structure.  Some 
of  these  varietal  names  are :  Iceland  spar,  dogtooth  spar,  stalactite, 

stalagmite^,  marble,  onyx  marhle,  travertine,  calc-tufa,  chalk  and  com- 
mon limestone.  Extensive  beds  of  limestone  are  common  in  the  State, 

and  are  quarried  for  the  manufacture  of  cement.  Fine  quality  marble 
is  also  known,  but  mtich  of  it  is  quarried  for  cement. 

Manganocalcite  is  a  variety  containing  manganese.    It  weathers  blacl-:. 

Alameda  County :  Cr^^stals  are  common  in  the  chalcedony  geodes  on 
the  Berkeley  Hills.  A  fine  grade  of  lithographic  limestone  on  the 

Croeker-Winship  properties,  south  of  Danville.  Crystals  of  calcite  and 
massive  limestone  near  Stmol. 

Alpine  County:  Fine  groups  of  rhombohedrons  have  come  from  the 
Penns.ylvania  mine. 

Amador  County :  Light  gray  and  bluish  marble  occurs  2  J  miles  east 
of  Plymouth  in  Dry  Creek  Canyon. 

Butte  County :  A  black  mottled  marble  is  found  at  Pent/.  On  West 

Feather  River,  a  few  miles  w^est  of  Yankef    HiD :  white  and  bluish 
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crystallized  linu'stoiic  Ml  tlio  Ui^-  l>('ii(l  of  N'oi-lli  i^'oi'k  {''cjii  Iht  liivci- 
near  liitaki'  Station. 

Calaveras  County:  Crystals  occur  near  Natural  iiridj^c.  1^'iue  stalac- 

tites occur  in  Mercer's  Cave,  1]  miles  northwest  oi'  ̂ Murphy.  Cood 
nuu'hle  occurs  near  ]\lui'i)by  aiul  near  San  Andreas.  White  and  \  alie- 

nated nuirble  occurs  about  1  j  ndles  east  of  San  Andreas,  also  al)oui  lour 

miles  southeast  of  Valley  Springs. 

El  Dorado  County:  Fine  stalactites  occur  at  the  Alabaster  Cave. 

Good  crystals  found  at  the  Cosumnes  copper  mine.  Large  cleavage 
rhombohedrons  occur  in  the  Starlight  mine,  three  miles  south  of  Mud 

Springs. 

Fresno  County:  (Jood  nuir])le  in  various  colors,  white,  blue,  bhu'k, 

and  variegated  occurs  on  the  south  side  of  Big  Creek,  five  miles  b<»low 
Caseada. 

Glenn  County:  Handed  marble  on  the  Nye  Ranch  and  on  cms*^  side 
of  Stony  Creek. 

Imperial  County :  Large  deposit  of  cry.stalline  limestone  or  marble  on 

the  south  side  of  Coyote  ]\rountain : 
Analysis : 

CaCO,      1)().(> 
M^CO,         1.7 
SiO,           tr. 
ALOj.  Fe.Oa       0.9 
CaSO,          0.5 

99.7 

Good  variegated  marble  occurs  at  the  Fowler  Quarry,  Coyote  Moun- 
tains. 

Tnyo  County :  Thick  deposits  of  beautiful  variegated  marble  occur  at 

the  foot  of  the  Inyo  IMountains,  between  Keeler  and  Lone  Pine.  The 

marble  is  dolomitic.  Fine  crystal  specimens  and  stalactites  have  been 

found  at  the  Cerro  Gordo  and  Union  mines.  Gray,  greenish  and  yel- 
low marble  found  at  the  Lindsay  quarries,  Walker  River ;  fine  crystals 

at  the  Lane  mine. 

Kern  County:  Large  deposit  of  crystalline  limestone  occurs  three 

miles  south  of  Tehachapi,  near  Xeenach.  Blue  rhombohedrons  in 

Grizzh^  Canyon,  three  miles  southwest  of  Tehachapi. 
Lake  County :   Small  body  of  crystalline  limestone  near  Hullville. 

Los  Angeles  County:  Calcite  crystals  occur  with  the  colemanite  at 

Lang  with  the  forms :  (lOTO),  (01T2),  (0995),  (0221),  (0001).  White 

marble  occurs  in  Antelope  Valley ;  also  in  Pacorina  Canyon  near  San 
Fernando. 

]\Iarin  County:  Low  thin-edged  rhombohedrons  of  manganocalcite 

occur  in  a  trachite  on  the  Burdell  Ranch.  They  turn  black  ̂ \•llen 
heated  and  also  bv  weathering. 
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Mariposa  County:  (jJood  crystals  liave  come  from  the  mines  near 

Mariposa.  Larjic  (lei)()sii  of  white  mai'l)le  containing  dark  streaks 

occurs  on  South  Fork  of  MiM'ced  Riven-,  ('alcitc*  crystals  occur  with 
(|uart/  and  arscuopyrite  at  the  Smith  mine,  ]3ear  Valley. 

Merced  County:  A  strojitian-])earing  calcite  is  said  to  occur  at 
Delhi. 

Modoc  County:   Small  slalaclitcs  occur  on  South  Fork  of  l^itt  River. 
Mono  County:  A  large  deposit  of  travertine  occurs  near  Bridge- 

port. Cood  crystals  have  come  from  the  Bodie  district.  A  mass  of 

white  marble  occurs  in  canyon  southeast  of  Topaz. 

Monterey  County :  Large  perfect  crystals  occur  near  Soledad. 

Deposit  of  limestone  near  Natividad,  9^  miles  from  Salinas. 
Napa  County:  Onyx  marble  has  come  from  a  place  called  Zem  Zem 

near  Knoxville. 

Nevada  County:  Common  in  the  Grass  Valley  and  Nevada  City 
mines.  Fine  scalenoliedrons  have  come  from  the  Pittsburg  mine.  Found 

northeast  of  Nevada  City  on  banks  of  South  Yuba  River.  Calcite  crys- 
tals occur  with  kammererite  at  the  Red  Ledge  mine,  near  Washington. 

Orange  County :  Greenish  and  white  marble  occur  in  Cool  Canyon 

on  west  side  of  Mt.  Downey,  Santa  Ana  Range.  Fossiliferous  beds 
occur  near  El  Toro. 

Placer  County :  One  of  the  minerals  of  the  Ophir  district,  Lind- 

gren^^\  A  verd-antique  variety  was  found  about  sixteen  miles  north- 
east of  Auburn.  Verd-anticpie  marble  reported  near  Butcher  Ranch  ; 

white  marble  near  Ilotaling. 

Plumas  County :  Large  divergent  masses  of  calcite  in  the  Genessee 

Valley.     iMarble  occurs  on  sides  of  ]\tiddle  Feather  River. 

Riverside  County:  Blue  calcite  occurs  at  Crestmore,  which  is  quar- 
ried for  cement  manufacture.    Ophicalcite  is  found  on  the  Eagle  ̂ loun 

tains. 

San  Benito  County :  Found  in  the  rocks  adjoining  the  benitoite  veins 

near  the  headwaters  of  the  San  Benito  River,  Louderback<^-\ 
San  Bernardino  County :  A  large  deposit  of  beautiful  variegated 

marble  occurs  at  the  Gem  Marble  quarries  in  the  Silver  Mountain 

district  about  five  miles  south  of  Oro  Grande  which  is  now  quarried  for 

cement.  Also  on  Slover  Mountain,  near  Colton,  gray  limestone  is 

([uarried  for  cement.  Large  calcite  cleavage  masses  with  black  carbo- 
naceous matter  arranged  zonally.  and  t^^dnned  on  the-^R  face,  occur  six 

miles  northwest  of  Ludlow.  Verd-antique  marble  on  uMojave  Desert 

about  sixteen  miles  from  A'ictorville.  Large  deposit  of  white,  pink  and 
blue  near  Baxter.  Iceland  sitar  occurs  in  Cave  Canj^on  district,  near 
Yermo. 
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Sail  DiciK)  ('(Uint\  :  While  and  ̂ fay  Itaiidcd  inarlilc  on  I.(ts  I'cr'as- 

qnitas  Creek.  Dark  ixvay  niarhlc  near  .Iacninl)a;  lar^^'  bed  <,\'  wlnle 
speckled   marble  4i    miles  norllieast    of   Dos  Cahe/.as  Si)i'iii^^s. 

San  Franeiseo  County  :  Sealenohedrons  of  ealcite  occur  at  Fort  l*oint. 

They  have  the  forms:' (5882),  (23o8),  (4.16.20.3),  (1.6.7.13),  Schal- 
ler^s). 

San  Luis  Obispo  County:  lieautiful  onyx  marble  with  moss-like 

inclusions  of  greenish  chlorite  imparting  a  landscape  effect  to  the  trans- 

lucent thin  slabs  oeeurs  at  the  Kesseler  deposit,  about  sevent(H'n  miles 

northeast  of  Arroyo  Crande. 

San  Mateo  County  :  Crystals  have  come  from  near  San  I'edio.  Occurs 
as  crystalline  veins  in  limestone  at  Montara. 

Santa  Barbara  County:  Vink  rhombohedrons  found  on  Santa  Cala- 
'ina  Island. 

Santa  Clara  County:  Yellow,  white  and  ])rown  marble  five  miles 
southeast  of  New  Almaden. 

Santa  Cruz  County :  Large  masses  on  Ben  Lomond,  west  of  Fclton. 

Coarsely  crystalline  limestone  on  northwest  side  of  San  Felipe  Canyon, 

northwest  of  Santa  Cruz ;  also  one  mile  from  Santa  Cruz. 

Shasta  County :  Large  stalactites  and  tubular  shapes  occur  in  Pot- 

ter's Cave,  near  Baird.  Eakle"".  ^Farble  deposit  reported  five  miles 
east  of  Kennett. 

Siskiyou  County:  Large  deposits  of  Avhite  and  variegated  marble 
occur  on  ]\Iarble  Mountain. 

Solano  Count}^ :  Onyx  marble  and  massive  limestone  occurs  near 
Tolenas.     A  brown  banded  onyx  marble  occurred  near  Suisun. 

Sonoma  County :  Low  rhombohedrons  of  calcite  occur  in  geodes  near 
Petaluma. 

Trinity  County :  Calcite  occurs  with  garnet  and  epidote  at  Red 
^Mountain. 

Tulare  County  :  Dark  gray  marble  on  James  TJanch.  eight  miles  south- 
east of  Porterville. 

Tuolumne  County:  AVhite  and  blue-veined  marble  occurs  in  an 
extensive  deposit  on  the  Stanislaus  River  a  few  miles  north  of  Columbia. 

Fine  crystals  with  the  forms  (lOlO),  (OlTl),  and  (3121)  were  found  at 

the  Keltz  mine.  Large  stalactites  at  the  Crystal  Palace  Cave  near 
Columbia.  The  marble  quarries  three  miles  northwest  of  Columbia  on 

Stanislaus  River  are  well  known  in  the  State. 

Yuba  County:  Marble  on  north  and  south  side  of  Yuba  River,  and 
on  Oregon  Creek. 

^-22132 
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133.     DOLOMITE — Magnesium    Limestone. 

Carbonate  of  magnesium  and  calciiini  (Ca,Mg)  CO3. 

Iloxn^onal,  rlionihoht'dral.  Ciyslals  usually  with  curved  faces  and  mas- 
sive. Cleavage  perfect  rhoniboliedral.  Color  while,  f?ray,  brown,  pink. 

H=:3.5  — 4;  0  =  2.88. 

Refract ivc   indices:      g=  1.500;   ̂ ,  =  1.081. 

lOlTorvesces  feebly  in  cold  dilute  acids.  P>;'sl  distinguished  fioin  calcite 
in  the  wet  way.  After  removal  of  the  calcium  by  its  i)rccii)itation  with 
ammonium  oxalate,  the  majiiuvsium  is  obtained  from  the  filtered  solution  by 
precipitating   with    sodium    phosphate. 

Dolomite  is  a  common  mineral,  but  is  not  so  abundant  as  calcite. 

Much  of  the  limestone  and  marl)k'  of  the  State  is  dolomitic,  and  some 
is  doubtless  pure  dolomite,  but  the  amount  and  localities  are  unknown 

since  the  two  carbonates  are  only  chemically  differentiated.  The  min- 
eral is  commonly  associated  with  magnesian  silicates,  especially  the 

serpentine  rocks,  in  which  it  is  often  found  as  white  veins. 

Alameda  County:  Some  dolomite  occurs  in  the  manganese  district 
about  fiften  miles  southeast  of  Livermore. 

Calaveras  County:  White  crystals  of  dolomite  occurred  in  the  gold- 
bearing  schist  of  Carson  Hill. 

El  Dorado  County :  A  large  vein  occurs  at  the  Laskin  mine,  one-half 
mile  east  of  Diamond  Springs. 

In^^o  County :  The  variegated  and  white  marbles  of  the  Inyo  Moun- 
tains are  dolomitic.  Good  crystals  were  found  in  the  San  Felipe  mine. 

A  commercial  body  occurs  at  the  Bodgley  quarry,  four  miles  north  of 
Keeler. 

Monterey  County:  Occurs  at  Natividad.  Large  deposit  of  dolomite 

occurs  lying  along  the  foothills  six  miles  east  of  Salinas. 

Nevada  County:  Dolomite  occurs  as  veins  in  the  serpentine  at 
Nevada  City. 

Orange  County :  A  mass  of  dolomite  with  gypsum  occurs  in  Gyp- 
sum Canyon,  west  slope  of  Santa  Ana  Range. 

Plumas  County :    Silicious  dolomite  is  common  in  the  Diadem  Lode. 

Riverside  County :  Dolomite  in  a  variety  of  colors  occurs  on  the 

Eagle  Mountains. 

San  Benito  County:  Pure  white  dolomite  is  found  in  a  large  body 
about  ten  miles  southwest  of  Hollister.  Massive  dolomite  occurs  west 

and  southwest  of  Hollister.  Crystals  occur  at  Sampson  Magnesite  mine 
near  New  Idria. 

San  Bernardino  County:  Massive  near  Victorville,  associated  with 
bodies  of  calcite. 

San  Luis  Obispo  County:  A  vein  of  white  dolomite  occurs  in  Little 
Falls  Canyon. 
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Sjiiila  Clara  C  (Mini  v  :  liai-^n*  s|)('(*iiiH'iis  <►!'  drusy  crystallizations  and 
low  rhomholu'drons  ol"  sno\v-\\  liitc  doloiiiilc  (((Mtir'i'cd  in  the  New  Al- 
inaiicn  and  Guadalu]M'  (inicUsilvci-  mines. 

'I'nohnnnc  Comity:  Dolomite  is  a  common  associate  of  the  mai'iposite 
schists  of  the  miFics  near  dame.stown.  Part  of  the  limestone  near  Sonora 
is  dolomite. 

134.     ANKERITE. 

Carbonate  of  calcium,  magnesium  and  iron,  CaCOs.MK'COs.FeCOj. 

Hexagonal,     rhonibohedral.     Generally    massive.     Cleavage     like    caleite. 

Color  white  lo  brown.     11  =  3.5  —  4;  0  =  2.95  —  3.1. 

Kofractivo  indices:    g:=  1.520;  (^^=1.710. 
Becomes  magnetic  on  heating.  The  presence  of  the  three  bases,  iron, 

calcium  and  magnesium,  is  determined  by  their  ijrecij)itation  from  the  acid 
s(^lution  with  ammonia,  amonium  oxalate  and  sodium  phosphate  in  the 
order   given. 

Ankerite  is  sometimes  classed  as  an  iron-bearing  dolomite.  It  is  a 

very  common  form  of  carbonate  associated  with  the  gold-bearing  schists 
of  the  Mother  Lode  region,  especially  with  the  green  mica,  mariposite. 

Calaveras  County :   Occurs  in  the  schists  at  the  Golden  (late  mine. 

Mariposa  County :  The  mineral  was  first  reported  by  Silliman^^^  as 
an  associate  of  mariposite  on  the  j\Iariposa  Estate.  It  was  prominent  in 
mariposite  schists  at  the  Josephine  mine. 

Tuolumne  County :  Common  on  Quartz  Mountain  and  at  the  Raw- 

hide ranch  mine,  near  Tuttletown.  Reported  from  the  Eagle  Shaw- 
mut  mine  on  Woods  Creek. 

135.     MAGNESITE. 

Carbonate  of  magnesia,  MgCOs. 

Hexagonal,  rhombohedral.  Crystals  are  rare.  Generally  compact  mas- 
sive ;  sometimes  earthy.  Color  snow-white  tc  brown.  Prominent  con- 

choidal  fracture,  of  massive  mineral.     Hrr3.5  —  4.5;  G  =  3.0  —  3.12. 

Refractive  indices:    g  =  1.509;   (,j  =  1.700. 

Cold  dilute  hydrochloric  acid  has  little  effect,  but  when  heat'^d  it  effer- 
vesces freely.  The  solution,  when  treated  by  ammonia,  ammonium  oxalate 

and  sodium  phosphate,  will  give  an  important  precipitate  only  when  the 
last  reagent  is  used.  ̂ lagnesite  moistened  with  cobalt  nitrate  and  intensely 
heated,  will  turn  ])ink. 

]\Iagnesite  is  a  very  common  mineral  in  California  because  of  the 

great  areas  of  serpentine  from  which  it  is  an  alteration  product.  It  is 

characteristic  of  the  serpentinized  rock  to  be  intersected  by  veins  and 

patches  of  the  snow-white  to  light  buff  carbonate,  gome  of  these  veins 
forming  important  deposits  of  the  mineral.  The  main  deposits  lie  in 
the  serpentine  belts  of  the  Coast  Ranges,  but  minor  deposits  also  occur 

in  the  serpentines  of  the  Sierras.     The  mineral  is  almost  uniformly  in 
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cryptocrystallinc  masses  vvitli  proiiiinciil  coiielioidal  fracture,  and  the 

silicious  varieties  are  very  hai'd.  A  bulletin  on  the  inagnesite  deposits 
of  the  State  lias  been  issued  by  lless^^^  who  ̂ ives  the  analyses  cited 
below. 

Alameda.  County:  Small  veins  occur  in  the  serpentine  on  Cedar 

Mountain,  about  twenty-two  miles  southeast  of  Jjivermore.  Stray  boul- 

ders found  on  lloyle's  Ranch,  eleven  miles  southeast  of  Livermore. 
Calaveras  County :  Veins  occur  near  San  Andreas. 

Fresno  County:  A  very  pure  magnesite  occurs  in  veins  on  Kings 
River  at  Piedra,  nine  miles  east  of  Sanger.  Deposits  at  Piedra  and 

Watt  Valley,  latter  showing  peculiar  surface  jointage  cracks. 

Kern  County:  Some  veins  are  found  near  Walker's  Pass,  east  of 
Bakersfield.  A  sedimentary  bedded  deposit  interstratified  with  clay 

and  clay  shales  occurs  about  three-quarters  mile  north  of  Bissell  Station, 

eleven  miles  east  of  Mojave,  Gale.^'' 
Kings  County :   Occurs  in  southwest  corner  of  county  near  Parkfield. 

Los  Angeles  County:  A  small  deposit  occurs  in  serpentine  on  a 

branch  of  San  Franeisquito  Canj^on. 
Mendocino  County:  Pure  white  veins  on  Hixon  ranch,  about  twelve 

miles  north  of  Cloverdale. 

SiOo         AI0O3        FeoOa        CaO  MgO  CO2 
0.41         0.28         0.12         0.03         47.16         51.88         =99.88  per  cent • 

Deposit  six  miles  north  of  Healdsburg.  A  deposit  fifteen  miles  north- 
west of  Cloverdale. 

Modoc  County :  Specimens  have  come  from  near  Adin. 

]\Iontere3^  County :  Found  three  miles  east  of  Parkfield. 
Napa  County:  A  large  number  of  veins  occur  in  the  serpentine  of 

the  county.  Very  prominent  in  Chiles  Valley,  about  thirteen  miles 
from  Rutherford.     Analyses  of  the  mineral  from  this  locality  gave : 

SiOo 
2.15 

AI2O3        FeoOs 
1.22         1.16 

CaO 
5.28 

MgO 
41.01 

CO2 

48.72 

H,0 

=:   99.54  per  cent 

l.Sl 0.08 tr. 
46.55 51.25 0.32 

=  100.01 

6.6S 15.10 __ 37.20 40.98 
=  99.96 

Veins  also  occur  on  the  east  side  of  Pope  Valley,  in  Soda  Creek 

Canyon,  and  in  the  serpentine  of  Beryessa  Valley.  Magnesite  is  one  of 

the  most  important  minerals  of  the  county.  The  deposits  are  mainly 

in  Pope  and  Chiles  Valleys.  Large  deposit  of  yellowish  brown  limon- 
itic  magnesite  in  the  White  Rock  deposit. 

Nevada  County :  Narrow  veins  occur  in  the  serpentine  at  Nevada 
City. 

Placer  County :  Veins  occur  near  Damascus  and  Michigan  Bluff  and 

at  Gold  Run.  Deposits  occur  about  five  miles  northeast  of  Iowa  Hill, 
and  near  Towle. 
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Kivcrsidc  Counly  :  \'«'ijis  nic  lomid  in  .1  liill  ol"  sorpeutine,  al)Out 
IhnH'  miles  south  of  Wine  host  or,  wliicli  jii'o  worked  for  cement  purposes. 

SIOs  AlnO:,         i''c,0,         raO  MrO  CO- 
4.73         0.112         0.0s         0.43         44.77         -10.40  -:  09.53  per  cent 

San  Henito  ("oiiiily  :  I^ari^e  (U'posits  on  wi'.st  ̂ h)pe  of  Sami)son  Peak, 
three  mihvs  southwest  of  New  Idria.  Some  of  the  maqrnesito  at  Sampson 

mine  is  coated  with  doh)mitt'. 

San  Bernardino  County:  Oceurs  in  tlic  Quaker  (ironp,  four  mih'S 

south  of  Cima.     Tlie  minci-al  has  l)eeu  ()hs('rv«'d  near  Needles. 

San  Franeiseo  County:  Snuill  vein^  occur  in  the  serpentine  at  Port 
Point. 

San  Luis  Obispo  County :  Small  veins  on  the  Kiser  ranch  about  nine 
miles  northwest  of  Cambria. 

Santa  Barbara  County:  Some  veins  exist  in  the  mountains  back  of 
Santa  Barbara. 

Santa  Clara  County:  Large  veins  (.'xist  in  the  Diablo  Range  in  the 
northeast  corner  of  the  county.  An  analysis  of  quite  pure  magnesite 
from  the  Alameda  claim  gave : 

SiOo         AI2O3       FeoOa         CaO  'MgO  CO2 0.73         0.14         0.21         0.40         46.61         51.52         =99.61  per  cent 

An  analysis  of  buff-colored  silicious  magnesite  from  the  Cochrane 
ranch,  about  four  miles  from  ]\Iorgan  Hill  Station,  gave : 

SiOo  AI2O3        FeoOa  CaO  :MgO  CO2 

49.85         3.45         0.18         0.4S         21.53         23.96         =99.45  per  cent 

Analysis  of  the  mineral  from  veins  in  serpentine  near  Coyote  gave : 

SiOo  AI2O;:        FecOa        CaO  MgO  COr: 

0.30        0.16        0.3S         1.34        45.86         51.80         =99.74  per  cent 

The  mineral  occurs  prominently  at  the  Madrone  Magnesite  mine,  near 
Madrone. 

Sonoma  County :  There  are  numerous  veins  in  the  serpentine  of  the 

county,  and  Hess  gives  several  analyses.  1.  Veins  near  Preston  called 

the  Kelling  deposit  contain  an  isomorphons  mixture  of  siderite; 

2.  Verdi  Ranch,  near  Cloverdale ;  3.  Gillam  Creek  deposit  on  steep 

west  side  of  creek,  about  seven  miles  northwest  of  Gnerneville ;  4.  Red 

Slide  deposit  in  valley  of  East  Austin  Creek,  about  eight  miles  north  of 
Cazadero. 

SiOo 
AI2O3 FeoOs 

CaO MgO 

CO2 

1.     1.60 0.25 1.09 1.04 45.20 50.43 =  99.61  per  cent 

o  J  0.51 -  10.23 
1.98 0.16 0.59 45.84 50.80 

=  99.88 

0.04 0.20 0.19 46.88 51.57 
=  99.11 

3.     3.51 1.10 0.80 1.46 43.65 49.16 =  99.68 

4.     7.67 0.26 0.29 0.04 48.42 48.08 
=  99.76 



Al^Oa         FeoOa CaO MgO 

COo 
0.11           0.08 

0.24   * 

47.22 51.64 =  99.60  per  cent 
0.03         0.26 1.32 45.17 50.74 

=  99.80  } 

0.49 1.49 
44.39 50.06 j 

0.42         0.20 1.02 45.94 51.30 
=  99.68 
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Stanislaus  County:  The  veins  of  the  Anieriean  Magnesite  Company 

extend  across  the  line  from  Santa  (/lara  C'ounty.  Oecnirs  in  tlie  south- 
west eorner  of  this  county.     Ilif^li  j^racle  from  the  Quinto  mining  claim. 

Tulare  County :  A  large  amount  of  magnesite  has  been  mined  from 

veins  on  hills  about  four  miles  northeast  of  Porterville.  Hess  gives 

several  analyses  of  the  mineral  from  this  county.  1.  From  the  serpen- 
tine hills  near  the. chrysoprase  locality,  about  eight  miles  southeast  of 

Porterville;  2.  On  range  of  hills  al)out  foui*  miles  northeast  of  Porter- 
ville ;  3.  From  veins  on  South  Fork  of  Tule  River. 

SiOo 
1.     0.31 

2    \  -^-^'^ 
'  I  0.90 

3.     O.SO 

Small  veins  also  occur  in  Round  Valle}^  about  four  miles  east  of 

Lindsay ;  on  Rocky  Hill,  about  two  miles  east  of  Exeter,  with  cali- 
fornite ;  near  Naranjo  with  white  opal ;  and  near  Auckland.  Deposit 

at  the  Alpha  claim  3^  miles  east  of  Strathmore  of  high  grade.  White 

River  deposits  five  miles  west  of  Tailholt. 

136.     SIDERITE— Spathic    Ore. 

Carbonate  of  iron.  FeCO. 

Hexagonal,  rliombohedral.  Crj'stals  with  curved  faces,  also  massive. 
Cleavage  perfect  rhombohedral.  Color  ash-gray  to  dark  brown.  Vitreous  to 
pearly  luster.     H  =  3.5  —  4;  G  =  3.8. 

Refractive  indices:    g=1.633;  (^  =  1.87."). 
Effervesces  only  in  hot  hydrochloric  acid.     Becoines  magnetic  on  heating. 

The  iron  carbonate  is  occasionally  found  in  the  mining  regions  in 

drusy  crystallizations  associated  with  pyrite  and  galena,  but  the  mineral 

does  not  appear  to  be  very  common  in  the  State. 

Calaveras  County :  Occurs  with  albite,  calcite  and  quartz  at  Campo 
Seco. 

El  Dorado  County:  Occurs  with  calcite  and  albite  at  the  Red  Hill 

mine,  Kelsey  mining  district. 

Imperial  County :  Occurs  with  specular  hematite  in  quartz,  near 
Bard. 

Inyo  County :  Small  masses  have  been  found  at  the  Custer  mine, 
Coso  district. 

Los  Angeles  County:  Some  massive  siderite  occurs  in  the  Tejunga 
Canyon. 

Mariposa  County :  Found  with  calcite  at  Devils  Gulch. 
Mono  County :    Occurs  with  limonite  and  hematite  near  Benton. 

Plumas  County :  A  common  carbonate  associated  with  the  copper 

minerals  of  the  Engels  mine. 
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Santa  (Mai-n  ("(Miiity:     A   dcixtsil   ofciii's  on  llic  Writer   Ixaiicli.  in   Los- 

AnimiK  Hills.  liirtM'  niiK\s  iioillicast   ot"  Madi'oiic;  larnc  masses  on    Ucd 

Mountain:  on  ('ovotc  Creek    \.\  miles  ea>t  (»!'  Madrone;  small   iiT(VLrulai* 
bunclu's  tlnvt'  miles  east  of  Coyote  on  west  slojx'  of  Metcalf  Canyon. 

Shasta  Connly  :  Aeeordinjr  to  Fair])anks*2^  sideritc  occurs  in  large 
masses  in  tliis  county  east  of  the  Stillwater  rej^ion. 

137.     RHODOCHROSITE. 

Carbonate  of  mangauese,  MnCOg. 

Hexagonal,    rhonibohedral.     Sniali   crystals   aud   massive.     Cleavage   per- 

fect rlioniboliedral.     Color  rose-rod  •r  gray.     Vitreous  luster.     II  =  .H..') — 4..1 ; 
G=,s.4r)— :3.()0. 

Refractive  indices:    £  =  1.597:  t,j  =  1.817. 
Its   elTorvescencos    and    wine    or    anietbystine    bead    witli    borax    serve    to 

distinguish  it. 

Few  good  specimens  of  the  rose-red  carbonate  have  been  found  in  the 

State.  The  mineral  is  generally  found  in  gold-silver  regions  where 
manganese  is  associated  with  the  veins. 

In  many  of  the  manganese  dep6sits  of  the  State  the  gray  carbonate 

is  quite  abundant  as  the  primary  mineral. 

Alameda  County :  Rhodochro.site,  both  gray  and  pink,  occurs  com- 

monly in  the  pdlomelane  mines  of  the  Tesla  district,  southeast  of  Liv- 
ermore.  Occurs  on  the  Arroyo  ]\Ioeho  road  southea.st  of  Livermore, 

with  the  black  oxide  of  manganese.  Found  at  the  ̂ Merchant  mine  nine 
miles  southeast  of  Livermore. 

Amador  County :  Occurs  with  black  manganese  oxides  two  miles 
east  of  Pine  Grove. 

Butte  County :  The  mineral  has  been  found  on  the  North  Fork  of  the 
Feather  River. 

Madera  County :  Occurs  near  Coarse  Gold  with  manganese  minerals. 

^lariposa  County :  In  Indian  Gulch  gray  and  red  rhodochrosite  is 

associated  with  psilomelane. 

]\Iendocino  County :   In  ]\It.  Sanhedron  Group  at  Impassable  Rock. 

Placer  County :  Small  druses  of  the  mineral  have  been  found  in  some 

of  the  mines  of  the  county. 

San  Bernardino  County:  Good  specimens  occur  at  the  New  York 

mine  near  ]\Ianvel.  Reported  as  a  vein  mineral  in  quartz  at  the  Saga- 
more mine,  New  York  ̂ Mountains. 

Sail  Joaquin  County :    In  the  Ladd  mine  of  Corral  Hollow. 

Santa  Clara  County :  Occurred  as  pink  crystals  showing  steep  nega- 
tive rhombohedron  (0221)  with  occasionally  the  unit  rhombohedron 

(lOll).  in  the  manganese  boulder  near  Alum  Rock  Park,  five  miles 

east  of  San  Jose,  Rogers^^*. 
Stanislaus  County :  With  caJcite  and  p^-rolusite  in  the  Buckeye  Man- 

ganese mine.  Hospital  Creek, 
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138.     SMITHSONITE— Dry   Bone. 
Carhonato  of  zinc,  ZnCOn. 

Hexagonal,  rhombohedml.     Drusy  crystals  and  massive;  ofteu  boue-like. 

Color  s^rayisli,  bluish,  greenish.     Vitreous  luster.     H  =  5;  G~4.45. 

Uefractivo  iudicos  :    ̂ r-LOlS;  ̂ ,-l.Sl,S. 

Kffervesc'os  readily  in  hydroohlorio  acid.  I'^uscd  \vi(l»  sodium  caiboiiato 
on  chiircoiil.  beconios  yellow  while  hot  and  white  when  cold.  Moistened 

with  cobalt  nitrate  and  intensely  heated,  assumes  the  yellowish-green  color, 
characterist ii-    of    zinc    miner.als. 

Sinitlisoiiite  is  a  secondary  mineral  more  often  found  in  silver-lead 
districts.  It  is  usually  associated  with  lead  carbonate  and  the  silicates 
of  zinc. 

Inyo  County :  Found  with  cerussite  at  the  Modoc  mine,  Cerro  Gordo, 

Hanks ^^\  Present  also  at  the  I^acio  mine  with  calamine  and  willemite. 
An  unusual  stalactite  form  of  the  zinc  carbonate  occurs  at  Cerro  Gordo. 

Occurs  Avith  calamine  at  Camp  Burgess.  Found  in  the  limestone  foot- 
wall  of  Cerro  Gordo  mine.  With  cerussite  and  galena  in  limestone  ao 

Redwing  and  Noonday  mines,  Resting  Springs  district.  Common  at 

the  Minneatta  mine.  Occurs  with  galena  and  cerussite  in  limestone  at 

the  Ophir  mine. 

Kern  County:  Occurred  in  drusy  veins  at  the  Jewett  mine  on  Cot- 
tonwood Creek. 

San  Bernardino  County:  With  calamine  at  the  Cuticura  mine,  near 

Daggett.  Occurs  with  cerussite,  anglesite,  linarite  and  galena  in  dolo- 
mite at  the  Ibex  mine.  Black  Mountains,  six  miles  north  of  Saratoga 

Springs.    Found  at  the  Ophir  mine,  Slate  Range. 

139.     ARAGONITE. 

Carbonate  of  calcium,  CaCO^. 

Orthorhombic.  Slender  prisms,  acicular,  fibrous,  stalactitic,  massive. 

Colorless,  white,  yellow,  brown.  Vitreous  luster.  H  =  3.5  —  4;  G  — 2.93  — 
2.95. 

Refractive   indices:     ex  =1.531;   ̂ =1.682;  y  =  l.G8C. 
Distinguished  from  calcite  by  its  action  with  cobalt  nitrate.  The  powder 

boiled  in  a  solution  of  cobalt  nitrate,  turns  violet  and  the  solution  also  as- 
sumes this  color.  Whereas  calcite  has  no  effect  on  the  solution.  Other 

reactions  the  same  as  for  calcite. 

The  distinction  between  calcite  and  aragonite  has  seldom  been  made, 

and  much  of  the  banded  onyx  marble  of  the  State  has  been  erroneously 

called  aragonite.  The  fine  snow-white  branching  stalactitic  form  of 

aragonite,  called  "  flos  ferri,'^  is  exceptional  in  its  occurrence  in  the 
State. 

Calaveras  County:  Fine  stalactites  of  ̂ 'flos  ferri"  have  come  from  a 
cave  near  Murphy.  Fine  masses  have  been  found  in  the  ̂ Morgan  mine, 
Carson  Hill. 
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("oliisii  CoiiiitN  :  l^'(Uiii(l  willi  siilpliiii- a1  Siilpluii-  Ci-cck.  A  licaiilirii) 

haiidt'd  (lark  hi-ow  n  onx  \  iiiarhlc  occui-.s  near  Sulplun-  Creek.  Masses 

liave  eoiiu'   I'roin    llie   Caiidaee   mine. 
Placer  County:  Said  to  occur  at  Gold  Kun. 

Kiverside  Coiintx" :  Small  amoKiils  of  fibrous  ara«roiiite  wei-e  t'oinid  at 
Cn^stnioi'e. 

San  Henilo  County  :  Oecui-s  in  the  I'ocks  adjoinin*^  the  henitoite  veins 
as  radiate  bunches  and  stringers  near  the  headwaters  of  the  San  Benito 

River,  l^ouderback^^^ 

San  Bernardino  County:  Said  to  liav<'  occurred  with  priceite,  Silli- 
nian^^\  probably  from  Calico.  Occurs  with  calcite  in  the  limestone  of 
Slover  IMountains  near  Colton. 

San  Francisco  County:  Found  as  thin  veins  in  the  serpentine  of  Fort 

Point,  Eakle(i>. 
Solano  County:  Some  aragonite  is  formed  at  the  Tolenas  Springs. 

Tuolumne  County :  Occurs  as  bunches  in  the  basaltic  rock  of  Table 
Mountain. 

140.     STRONTIANITE. 

Carbonate  of  strontium,  SrCOa- 

Orthorhombic.  Columnar  masses,  fibrous,  granular.  Cleavage  pris- 
matic. Color  white,  pale  green,  yellowish.  Vitreous  luster.  H=i3.5  —  4; 

G  =  3.68  — 3.71. 

Refractive  indices:     oc=l.-J-0;    /J  =  1.00T:  y  —  l.CAil. 
Effervesces  like  calcite.  Distinsiiished  from  calcite  by  it.s  permanent 

deep  crimson  flame  obtained  by  taking  a  little  of  the  powder  on  a  platinum 

wire  moisten<^d  with  hydrocliloric  acid  and  holding  it  in  a  colorless  K'unscn 
H.ime.     Also  by  its  sulphate  being  more  insoluble  than  cjiU'ium  sulijhatc. 

The  strontia  compounds  are  of  recent  discovery  in  the  State,  and  the 
carbonate  has  been  found  in  several  localities. 

Inyo  County:  A  deposit  of  brown  massive  strontian  carbonate  occurs 
three  miles  we^t  of  Shoshone. 

Plumas  County:  Large  masses  of  divergent  columnar  strontianite 

were  found  in  the  Genessee  Valley. 

San  Bernardino  County :  Large  deposits  occur  as  brown  fibrous  and 

gray  granular  masses  in  limestone  on  Mud  Hills,  or  Strontium  Hills. 

ten  miles  north  of  Barstow.  Some  celestite  and  gypsum  are  associated. 

The  deposit  has  been  described  by  Knopfs*'. 
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141.  WITHERITE 

Cflrbonato  of  barium,  DaCOs. 

( )rlh()rliuml»ic.  Stidoin  in  ixoin]  crysijils.  TIsually  colmiiiKir  or  ;^raiml;ir. 

INtor  clcnvn;;!'.     ('olor  white  or  jiray.      11-.') — '?.7r» ;   (1:4. 27. 

liffnu'liv.'    indices:       ex    -l-->-->;    /^      l.<>7(;;   y=:l.(M7. 
Infusible.  (ii\-es  alkaline  reaction  on  tiinnci-ic  i)ai)(?r.  Easily  soluble  with 

efl'ervt'sccnce  in  hydrochloric;  acid.  ( )n  addini;  sulphuric  acid,  barium  siil- 
pliate   is   pnu'ipitatiMl.     (Jives  urecu   Ilaine  of  barium. 

Soinetiines  found  associatcxl  witli  baritc,  but  it  is  very  rare  in  this 
country. 

]\Iariposa  County  :  Massive  witherite  occurs  with  barite  in  the  deposit 

near  El  Portal.  This  is  the  only  commercial  deposit  known  in  the 
United  States. 

Shasta  Count\- :  On  Bee*ium  Creek,  near  Platina.     Massive. 

142.  CERUSSITE. 

Carbonate  of  lead,  PbCOa. 

Orthorhombic.  Platy  crystals.  Generally  massive.  Color  gray,  cream- 
white,  brown.     Adamantine  to  vitreous  luster.     H  =  3  —  3.5  ;  G  =  6.46  —  6.57. 

Refractive  indices:     oc  =1.804:  ^  =  2.07G;  y  =  2.078. 
Solu))le  in  nitric  acid  with  effervescence.  Easil.v  fusible.  Fused  on  char- 

coal with  sodium  carbonate,  reduces  to  metallic  globules  of  lead  and  gives 
yellow  coating. 

The  carbonate  of  lead  is  a  common  alteration  product  of  galena,  and 

in  all  mines  carrying  much  lead  sulphide  it  is  to  be  found  in  the 

oxidized  portion  of  the  veins.  It  generally  occurs  as  heavy  gray  or 

broAvn  masses,  but  is  occasionally  found  in  cream-white  platy  crystals 
in  the  porous  ore  and  galena  cavities.  In  silver  districts  it  is  frequently 
rich  in  silver  and  forms  the  chief  ore. 

Imperial  County :  Occurs  in  small  veins  and  pockets  five  miles  east  of 
Picacho. 

Inyo  County :  Large  crystals  w^ere  found  in  the  Russ  district,  W.  P. 
Blake'^\  A  common  mineral  in  the  Cerro  Gordo  and  other  silver  dis- 

tricts of  the  county.  With  galena  at  the  Montezuma  mine,  ten  miles 

southeast  of  Big  Pine ;  wdth  galena  and  smithsonite  in  limestone  at  the 

Ophir  mine.  Slate  Range;  at  the  Redwing  mine  with  smithsonite;  at 

the  Santa  Rosa  mine,  Lee  district ;  with  smithsonite  in  limestone  at  the 

Ventura  mine ;  common  in  the  Carbonate  mine ;  w^ith  galena  and  smith- 
sonite at  the  Noonday  mine ;  large  cryuStals  with  anglesite  at  the  Ube- 

hebe  mine;  occurs  with  galena,  chalcopyrite  and  native  copper  in  lime- 
stone at  Chloride  Cliff,  Grapevine  Range. 

Kern  County :  With  galena  seven  miles  northwest  of  Randsburg. 

Mono  County:  Common  in  the  Blind  Springs  district,  Goodyear^^^ 
Riverside  County :  Occurs  with  galena  in  gold-bearing  quartz  at  the 

Free  Coinage  and  Steel  mines,  Hodges  district,  in  southeast  corner  of 
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coinilN.     Tilt'  lead  carlxniMlc  occui-s  in  very  .small  aiiioiiiits  as  an  altera- 
tion oT  iraitMia  at  Crostmorc 

San  l^oriiardiiio  County:  In  the  liornsilver  districts  of  Calico  and 

l^arstow  tlie  h'ad  carlmnalc  was  a  very  prominent  mineral,  Ijindj^ren^^^ 

Storms'^'.  Very  prominent  in  the  Silver  Reef  district  near  Oro  (irande. 
Oeenr.s  with  smithsonite  at  the  Silver  Rule  mine,  one-quarter  mile  south 

of  In\()  county  line.  Oecni's  with  smithsonite.  aii^desite,  linarite  and 

s^aleiia  in  dolomite  at  the  llx'x  mine,  si.x  miles  noi'th  of  Saratoga  Sprin«:-s. 
Platinum  has  heeii  identilied  in  a  lead  ear})onate  ore  from  the  Piute 

mine,  near  Cima. 

143.     BISIVIUTOSPHAERITE. 

Carbonate  of  bi.smuth,  BisCOj. 

Concentric  globular  with  radiating  fibers.  Color  bright  yellow  to  brown. 
11  =  3  —  3.5;  G  =  7.30. 

Uefractive  indices:    g=:l.f)4:  ,,^=:LM3, 
lOffervesces  in  acid.  Mixed  with  potassium  iodide  and  sulphur  and  fused 

on  charcoal,  it  gives  a  bright  red  coating  on  the  outer  edge  of  a  yellow 
coating. 

This  very  rare  mineral  is  formed  by  the  alteration  of  bismuth 

minerals,  and  is  always  secondary. 

San  Diego  Ccfunty :  Occurs  in  grayish  black  masses  and  as  a  yellow 

powder  from  the  alteration  of  native  bismuth  at  Pala,  Schaller^'*^ 

144.  PHOSGENITE. 

Chlorocarbonateof  lead   (PbCl)oCOy. 

Tetragonal.  l*rismatic  crystals.  Color  white  to  yellow.  Adamantine 
luster.     H  =  2.5  — 3;  G  =  6. 

Refractive  indices:    ^  =  2.140:   (,,  =  2.114. 

Effervesces  with  dilute  nitric  acid.  Easily  fusible  to  yellow  bead.  R'"*- 
duced  with  sodium  carbonate  to  metallic  lead.  Fused  with  copper  oxide, 
it  gives  blue  flame  of  copper  chloride. 

This  is  a  very  rare  lead,  compound,  and  but  one  locality  in  the  State 
is  known  for  its  occurrence. 

Inj^o  County:  A  specimen  was  found  of  acicular,  straw-yellow 

crystals  in  quartz  at  the  Silver  Sprout  mine,  Hanks<^^\ 

145.  NORTHUPITE. 

Double  carbonate  of  sodium  and  magnesium  with  sodium  chloride, 

Na2CO3.MgCO3.NaCl. 

Isometric.  Octahedral  crystals.  Colorless  to  brownish.  Vitreous  luster. 
11  =  3.5  —  4;  G  =  2.38. 

Refractive  index  :    ii  =  l  .514. 

Easily  fusible,  coloring  the  flame  intensely  yellow.  Soluble  in  diluie  acid, 
from  which  magnesia  can  l>e  precipitated. 

Northupite  is  a  new  mineral,  only  known  to  occur  in  this  State. 
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Shu  Borjiardiuo  Coiiiily:  Sonio  small  dirly  white  and  dark  brown 
octabodrons  of  tbo  combined  carbonates  and  chloride  were  discovered 

in  1(S95  at  Searles  Borax  Lake  and  named  by  Foote^^\  An  analysis 

was  made  by  Pratt^^\ 
COl>  Cl         SO:,      MgrO      NaaO      HoO     Insol.  O   for   CI 

35.12     14.10     0.08     IG.OS     30.90     0.72     0.22     =100.31  —  3.16  =  100.15  per  cent 

146.     TYCHITE. 

Double  carbonate  of  sodium  and  magnesium  with  sodium  sulphate, 

2MgC03.2NaoC03.NaoSO,. 

Isometric.     Small    octahedral    crystals.     Color    white.     Vitreous    luster. 

H  =  3.5  — 4;  G  =  2.58. 
Refractive  index:    n  =  1.508. 

Similar  to  northupite  in  its  reactions. 

This  new  mineral  was  found  with  northupite,  and  likewise  is  only 
known  from  the  one  locality. 

San  Bernardino  County :  A  few  small  octahedrons  of  the  combined 

carbonates  and  sulphate  were  mixed  with  the  northupite  crystals  and 

discovered  in  1905  and  named  bv  Penfield  and  Jamieson<^^\ 
S03 

COo 

MgO NaoO 
15.08 33.55 15.83 35.49 =  99.95  pertcent 
15.06 33.45 15.77 35.65 

=99.93 

HYDROUS    CARBONATES. 

147.     MALACHITE— Green    Copper 

Basic  carbonate  of  copper,  CuCOs.CuCOH)^. 

Monocliuic.     Fibrous,  radiating  tufts,  botryoidal,  stalactitic.     Color  green. 
Streak  green.     Vitreous  luster.     H  =  3.5  —  4;  G  =  4. 

Refractive  indices:     oc  =1-655  ;  ̂ =  1.875  ;  y  =  1.009. 
Effervesces  in  nitric  acid.     Ammonia  turns  solution  deep  blue. 

Malachite  is  to  be  found  practically  in  every  locality  where  there  is 

the  least  trace  of  copper,  as  it  is  the  common  alteration  mineral  of 

copper  compounds.  As  an  indication  of  the  presence  of  copper,  it 

occurs  in  green  coatings  and  stains,  and  in  the  oxidized  portion  of 

copper  veins  it  often  forms  beautiful  drusy  and  velvety  crystallizations. 
Azurite  is  often  associated. 

Amador  County :  Fine  reniform  masses  have  come  from  Volcano. 

Calaveras  County :  Frequently  seen  at  Campo  Seco  and  Copperopolis, 
but  more  as  stains  than  as  good  specimens.  Fine  specimens  came  from 

the  old  Hughes  mine,  W.  P.  Blake^-'^. 
Del  Norte  County:  Occurs  with  magnetite  and  chalcocite  at  French 

Hill ;  with  chalcopyrite  and  bornite  at  the  Diamond  mine.  Low  Divide ; 

at  the  Morning  Star  mine,  Rockland  district,  associated  with  magnetite. 
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Ilniiilxtldt  Coiuity:  KxvclU'iit  si)eciiueiis  have  come  i'lom  Horse 
MouiitJiin,  iilsi)  i'l'Diu  the  MattoU'  (listrift. 

Jiiyo  County:  (Jood  diiisy  malachite  ocfjurred  in  the  Cerro  Gordo 

district.  Found  associated  with  chrysocolla  ten  miles  east  ot*  Death 
Valley  »[nnction. 

Kern  County:  Found  in  the  San  Emidio  Canyon  associated  with 
azurite. 

Kings  County  :    Observed  at  Anshall  Creek. 

Lake  County:  Occurs  on  the  Lanjiftry  Ranch,  seven  miles  south  of 
Middletown. 

Lassen  County :  Associated  with  azurite  at  Copper  King  mine,  near 
West  wood. 

Los  Angeles  County :  Occurs  with  azurite  on  Upper  San  Gabriel 
River. 

^lariposa  County :  Fine  drusy  coatings  and  excellent  specimens  of 
crystallized  malachite  occur  at  the  White  Rock  mine.  Good  specimens 
with  azurite  at  the  Peterson  and  Cornet  mines. 

^lendocino  Count}^:  With  native  copper  in  serpentine  at  Red  Moun- 

tain, ten  miles  southeast  of  Ukiah.  In  the  Anderson  Valle}'  as  altera- 
tion of  chalcopyrite. 

Mono  County :  Common  alteration  mineral  in  the  Blind  Springs 

district.  Good  specimens  of  malachite  with  cuprite  and  melaconite 
occur  at  the  Detroit  mine. 

Monterey  County :  Some  malachite  has  been  observed  in  the  serpen- 
tine east  of  Parkfield. 

Xapa  County :  Occurred  with  some  covellite  and  chalcocite  in  the 

Jumper  group  of  mines. 

Placer  County :  Large  amounts  with  native  copper  at  the  Algol  mine, 
nine  miles  northeast  of  Lincoln. 

Plumas  County :  Good  specimens  associated  with  bornite  and  chalco- 

cite occur  in  Light's  Canyon.  Large  masses  in  limestone  at  the  Bluebell 
mine,  Genessee  district.  With  azurite  as  a  vein  in  the  Pettinger  mine, 

near  Ta.\iorville.  Excellent  specimens  Avith  chalcocite  at  Green  Ledge. 

Genessee  Valley.  As  an  alteration  of  chalcocite  and  bornite  at  the 

Oregon.  Olympia,  Polar  Star  and  Engel  mines.  Occurs  in  a  barite 

gangaie  with  hematite  and  yellow  limonite,  in  Cook's  Canyon. 
Riverside  County :  Observed  in  the  Monte  Negro  district  as  an  altera- 

tion of  chalcopyrite.  Occurs  with  azurite  and  cuprite  in  Ironwood, 

Palen  and  Santa  Maria  Mountains.  Green  copper  carbonate  occurs  as 

an  alteration  of  copper  sulphides  at  Crestmore. 

San  Benito  County :  Associated  with  azurite  at  the  Towle  Copper 
mine  licar  Elkhorn. 
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S;in  Ucriijirdiiio  ('omily:  One  ol"  llic  iiiinci-ils  round  in  lli(3  Calico 
district;  also  (initc  coininoii  in  IIk;  oxidi/cd  (*oj)])(!r  ores  oi  the  eastern 

l)art  oi*  the  couiiIn'.  Occni-s  with  clKdcocitc  ;ind  hoiMiilc  foni'  miles  cast 
of  fJudson. 

San  Dic^'o  County:  Kxccllcid  specimens  have  come  I'rom  three  miles 
soutli  of  flulian. 

San  Luis  Obispo  County:  Occni-s  on  Santa  Lucia  Mountains  and  on 
Chorro  Creek. 

Trinity  County  :  Obsprvecl  on  Dobbyn  Creek.  Sparin^^ly  at  the  Cop- 

])cr  Queen  Lode,  Cari'ville,  Occurs  as  a  secondary  mineral  at  Island 
Mountain. 

Tuohunne  County :   Occurs  witli  chalcopyrite  at  the  Greenstone  mine. 

148.     AZURITE— Blue   Malachite. 

Basic  carbonate  of  copper,  2CuC03.Cii(OH)2. 

Mouocliuic.  Good  crystals,  massive,  earthy.  Color  deep  azure-blue. 
Streak  light  blue.  Vitreous  to  adamantine  luster.  H  =  3.5  —  4;  G  =  3.77 
—  3.83. 

Refractive   indices:    cx=l-730;   ^  =  1.754;   y  =  1.836. 
Similar  to  malachite  in  n-actions.  but  easily   distinguished  by  color. 

The  blue  azurite  is  not  so  common  as  the  green  malachite  with  which 

it  is  usually  found.  It  occurs  generally  in  aggregates  of  distinct 

crystals,  often  lining  cavities  in  limonitic  and  malachitic  masses.  Most 

copper  districts  may  have  some  azurite  formed  as  an  oxidation  mineral. 

Butte  County :   Observed  with  malachite  near  Bangor. 

Calaveras  County:  Fine  crystals  occurred  with  malachite  at  the  old 

Hughes  mine,  W.  P.  Blake^'^\  Some  azurite  with  malachite  has  been 

found  in  the  Santa  Cruz  mine  near  Robinson's  Ferry.  Also  at  the 
Telegraph  mine,  Hog  Hill. 

El  Dorado  County :  Good  specimens  of  the  two  carbonates  have  been 
found  at  the  Alabaster  Cave  mine.  Cave  City. 

Inyo  County :  Occurs  with  melaconite,  malachite,  and  chr^'socolla  in 
the  Greenwater  district.  Black  ̂ Mountains;  at  the  Mountain  View  mine, 

Panamint;  at  the  Half  Dollar  mine  it  occurred  Avith  pink  and  white 

lepidolite. 
Kern  County :  In  the  Cinco  district  it  is  associated  with  malachite, 

galena,  anglesite  and  cerussite.  P^ine  specimens  have  been  found  in 
San  Emidio  Canyon. 

Lassen  County :   With  malachite  near  Westwood. 

Madera  County :   Occurs  with  malachite  in  the  old  Buchanan  mine. 

Mariposa  County :  Fine  crystals  occur  in  the  Hawlington  district. 
Observed  in  the  White  Rock  mine. 
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Modoc  County:  Oi'furs  sevou  miles  south  of  Fort  BidwcU  with  inahi- 
«*liitt'.  cuprite  and  native  eoi)j)er. 
Mono  County:  Crystals  on  linionite  from  the  Diana  mine  had  the 

forms:  (001),  (T02),  (012),  (Oil),  (110),  (111),  Jackson (•^). 
Xapa  County:  Some  azurite  and  mahichite  liave  i)eeii  lound  mar 

Monticello. 

Placer  County  :  Small  amounts  observed  in  copper  mines  seven  miles 
north  of  Auburn. 

Plumas  County:  Occurs  with  malachite  near  Taylorsville  at  the 

Pettinger  and  Polar  Star  mines. 
Riverside  County:  Occurs  in  the  Ironwood  and  Palen  Mountains 

with  malachite  and  cuprite.  Blue  azurite  is  associated  with  malachite 
at  Crestmore. 

San  Benito  County :  Small  crystals  occur  at  the  Towle  Copper  mine 
near  Elkhorn. 

San  Bernardino  County:  Occurs  with  malachite  and  copper  sul- 
phides in  the  Signal  mining  district.  Specimens  have  come  from  the 

Bumper  claims  near  Needles. 

Siskiyou  County :  With  malachite  near  Gazelle  and  in  the  Bonanza 
mine  near  Honolulu. 

Sonoma  County:  Small  perfect  crj^stals  with  malachite  occur  eight 
miles  northeast  of  Cazadero. 

Trinity  County:  Occurs  with  malachite  as  a  secondary  mineral  at 
Island  Mountain. 

Tuolumne  County :  Observed  at  Whiskey  Hill,  and  in  various  mines 
of  the  county  in  small  amounts. 

149.     AURICHALCITE. 

Basic  carbonate  of  zinc  and  copper,  2(Zn,Cu)C03.3(Zu.Cu)  (OH).. 

Monoclinic.     Plumose,  tabular,  laminated.     Color  pale  green,  bluish  green. 

Streak  like  color.     Pearly  luster.     11  =  2;  G  =  3.54  — 3.64. 

Refractive  indices:      oc=l.(>54.;    /5  =  1.740;   y=:1.743. 

Easily  soluble  with  effen-escence.  In  a  closed  tube,  blackens  and  gives 
water.  On  charcoal,  when  mixed  with  .sodium  carbonate,  it  gives  yellow 
coating   of  zinc  and  globules  of  copper. 

This  is  a  very  rare  secondary  mineral,  and  has  only  been  found  in 
two  localities  in  the  State. 

Inyo  County:  Plumose  aggregates  and  long  prismatic  crystals 

associated  with  calamine  and  chrysocolla  occurred  in  specimens  from 
the  Cerro  Gordo  mine.  Has  been  mentioned  from  this  locality  by 

Rogers^^\ 
^lono  County :  Occurs  as  pale  green  fissure  fillings  in  magnetite  con- 

taining sphalerite,  from  near  Topaz. 
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150.      HYDROZINCITE. 

Hjisic  carhoiiatc  of  zinc,   ZiiCCJ.,,   Zii(()Ii).. 

Massi\t'  and  earthy.  ( Jcncrally  as  iiui-uslat  ions.  Snow  w  liitc  coloi'. 
Dull  luster.     H  =  2  — 2.5;  G  =  3.58  — ^.S. 

I{('fra('tiv(>   indict's  :     (x=:1.<»4();    Q :^  \ .l'.'A\ ;  y'-UrA). 
Soluble  with  effervescence  in  dilute  acid.  Gives  water  in  closed  tube. 

lnlens(dy  heated  on  charcoal  with  coltail  nilratr,  will  assume  f;r:'en  color  of 
zinc  and  jjive  jilobules  of  copi>er. 

Ilydrozincite  is  formed  as  a  secondary  mineral  from  the  alteration 
of  sphalerite.     It  is  rare  in  the  State. 

Inyo  (U)unty :  Thick  layers  of  the  white  carbonate  occur  at  the  Cerro 

Gordo  mine  with  sphalerite,  willemite  and  calamine;  has  been  men- 

tioned from  this  locality  by  Rogers^'*^ 

151.     DAWSONITE. 

Basic  carbonate  of  aluminium  and  sodium,  Na3Al(C03)3.2Al(OH)3. 

Monoclinic.     Incrustations.    Color  white.    Vitreous  luster.     H  =  3;G  =  2.4. 

Refractive  indices  :     oc  =  1  A(>i\ ;   Q=1  ..")42  :  y  =  1 .590. 
Effervesces  easily.  Swells  and  fuses.  colorin.i>-  flame  deep  yellow  and  fused 

mass  fiives  an  alkaline  reaction.  With  cobalt  nitrate  gives  a  fin(>  blue  color. 
Gives  water  in  closed  tube. 

Dawsonite  is  a  very  rare  mineral,  and  occurs  in  arid  regions  as  white 
crusts. 

Inyo  County :  Reported  to  occur  as  a  soft  incrustation  in  a  dike  in 

Amargosa  Canyon,  Bailey ^^\ 

152.     THERMONATRITE. 

Hydrous  carbonate  of  sodium,   NajCOs.HjO. 

Orthorhombic.  Usually  as  efflorescences.  Color  white,  yellowish.  Vit- 
reous luster.     H  =  l  — 1.5;   G  =  1.5  —  1.6.     Taste  alkaline. 

Refractive  indices:     oc  =1.120;  ^-1..50r, ;  .,^  =  1.524. 
Soluble  in  water  and  has  alkaline  taste.  Strong  yellow  flame  of  sodium 

and  gives  an  alkaline  reaction,  on  heating. 

This  is  a  very  rare  mineral  which  forms  as  efflorescences  in  arid 

regions. 

Inyo   County :  Forms   white   efflorescent  coatings   in   Death  Valley, 

!\ccording  to  Bailey ^^^ 
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153.     GAY    LUSSITE. 

Hydrous  carbonate  of  calcium  aiul  sodium,   CaCOi.NajCOj.SHnO. 

Monoclinic.  Flat  \vo(l;i:c-sliai)C(l  cryslals.  Cleavage  pcrfrit  prisuiatic  Cdhtr 
whit 0.     Vit roous   luster.     11-2  —  3;   G  -  1 .1)3  —  1 .95. 

Kcfractivc    indices:      ex       1.444;    ̂ =r1..")l(; ;    y-lXi'S.i. 
Kasily  fusible  to  a  white  euamel  with  siroiis:  yellow  llaine.  (iives  alkalin«* 

reaction  on  turnieric  paj)er.  Kasily  effervesces.  Oives  water  in  closed  lube, 

("alciuni  shown   by   jirecipitation   with   amnioninni  oxalate. 

This  doubU'  carbonate  is  I'reciueiilly  ioriiu'd  on  the  sliores  of  .soda 
lakes  in  flat  wed^e-shaped  crystals.     Found  only  in  dry  regions. 

Mono  County:  Found  in  crystals  on  the  shore  of  Mono  Lake. 
San  Bernardino  County :  One  of  the  minerals  of  the  Searles  Borax 

Lake,  Hanks ^^'^'^  The  forms  on  the  crystals  from  this  lake  as  determined 

by  Pratt  <i>  are:  (010),  (001),  (110),  (Oil),  (TOl),  (112).  Bailey^i* 
mentions  it  as  occurring  at  the  Owl  Springs  niter  beds. 

154.     NATRON. 

Hydrous  carbonate  of  sodium,   NajCOa.lOHjO. 

Monoclinic.  Exists  only  in  solution  or  mixed  with  trona.  Tabular 
crystals  obtained  by  the  evaporation  of  waters  from  soda  lakes.  Color  white. 

Vitreous  luster.     H  =  l  — 1.5;   G  =  1.42  — 1.46.     Taste  alkaline. 

Refractive  indices:     oc  =1.405;  ̂ =1.425;  ym  1.440. 
Soluble  in  water  and  effervesces  in  acids.  Gives  intensely  yellow  flame 

and  reacts  alkaline. 

The  normal  carbonate  of  soda  has  not  been  found  in  native  state,  but 

it  exists  in  solution  in  some  of  the  lakes  and  springs  of  the  State. 

Crystals  of  the  carbonate,  mixed  with  the  bicarbonate,  are  obtained  by 

evaporating  the  water  of  Owens  Lake  and  other  soda  lakes  of  Death 

Valley  and  San  Bernardino  County.  The  solid  contents  of  Owens  Lake 

have  been  analvsed  bv  Foster *^^)  and  Chatard<^^\ 

155.     TRONA— Urao— Soda. 

Hydrous  bicarbonate  of  sodium,  Na2CO3.HXaCO3.2H2O. 

Monoclinic.  Slender  crystals  and  fibrous  masses.  Cleavage  perfect  ortho- 
pinacoidal.  Color  white.  Vitreous  luster.  H  =  2.5  — 3;  G  =  2.11  — 2.14. 
Taste  alkaline. 

Refractive  indices:     cc  =1-412:   ^==1.492;   y  =  1.540. 
I^ike  natron  in  reactions.     Much  water  in  a  closed  tuhe. 

The  bicarbonate  is  the  common  form  of  soda  found  in  lakes  and 

springs.  In  dry  protected  localities  it  exists  as  crystals  and  finely 
fibrous  coatings. 

Mono  County:  The  solid  contents  of  the  waters  of  Owens  Lake  are 

mainly  trona,  and  the  mineral  occurs  along  the  shores  in  white  layers. 

10-22132 
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('halard^^^  iiiialyscs  of  the  solid  iiuiltci-  ol'  tliis  hike  show  it  to  be  over 
1)0  prr  cent  pure  sotia. 

San  Bernardino  County  :  Soda  is  (juite  comuion  in  this  county  at  the 
various  sinks  and  borate  lakes.  At  Searles  Borax  Lake  it  is  the  material 

mined,  and  hirge  amounts  of  it  have  been  accumulated.  Thick  layers 

of  solid  trona  occur  with  the  borax,  hanksite,  thenardite,  glauberite  and 
other  salts.  Crystals  are  very  common.  They  are  elongated  right  and 

left,  and  have  the  forms:  (100),  (001),  (101),  (302),  (111),  (111), 

(211),  Ayers(2). 

156.     PIRSSONITE. 

Hydrous  double  carbonate  of  calcium  and  sodium,  CaCO3.Na2CO3.2H2O. 

Orthorhombic.     Hemimorphic     crystals.     Colorless     to     white.     Vitreous 

luster.     H  =  3  — 3.5;  Gr=  2.352. 

Refractive  indices:     ex  =1-504;  ̂   =  1.510;  y=3 1.575. 
Similar  to  gay  lussite  in  its  reactions.     Boiled  in  water  the  sodium  car- 

bonate is  leached  out  and  causes'  the  solution  to  l>eeome  strongly  alkaline, 

Pirssonite  is  a  mineral  discovered  in  California  in  1896  and  only 

known  from  the  one  locality. 

San  Bernardino  County :  Good  hemimorphic  crystals  of  this  salt  were 

found  with  northupite  and  borax  at  the  New  Well,  Searles  Borax  Lake, 

and  the  mineral  was  described  and  named  by  Pratt ^^\  Forms:  (010), 
(110),  (111),  (IIT),  (131),  (311). 
CO2  CaO  NaaO  KoO  H2O  AI2O3        SiOo 

36.07         23.38         25.70         0.15         14.73         0.13         0.29         =  100.45  per  cent 

157.     HYDROMAGNESITE— Hydrodolomite. 

Hydrous  carbonate  and  hydrate  of  magnesium,  3MgC03.Mg(OH)2.3H20. 

Monoclinic.     Generally  massive  chalky.     Color  white.     Vitreous,  silky  to 

dull  luster.     H  =  3.5,  crystallized;  G  =  2.14  — 2.18. 

Refractive   indices:      oc  =1-527;    Q—l.ijQO;   yz=1.540. 
Easily  effervesces  in  dilute  acids  and  the  solution  made  alkaline  with  am- 

monia and  sodium  phosphate  added,  the  magnesia  is  precipitated. 

Soft  white  veins  of  a  hydrated  magnesite  have  been  found  in  the 

serpentine,  but  most  of  these  veins  are  classed  as  magnesite. 

Alameda  County :  A  specimen  of  hydromagnesite  from  Livermore 

was  analysed  by  Gutzkow^^\ 
SiOaAloOaFeaOa    CaO  MgO  COo  H2O  Moisture 

1.25  tr.  43.00  36.30  18.70  0.75 

j\lassive  white  hydromagnesite  has  been  found  near  Pleasanton. 

Inyo  County :  Said  to  occur  in  chalky  and  mealy  crusts  in  spots  along 

the  Amargosa  River,  Bailey ^^\ 
Riverside  County :  Crystals  of  hydromagnesite  occur  in  the  calcite 

at  Crestmore  as  an  alteration  product  of  brucite. 
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Sail  J^t'iiilo  ('(unilv:  II  \  (IrdiiiajLiiicsitc  cx-ciiis  will)  inaKHt'sil*'  m  |)o\\- 
(lory  white  halls,  on  iianoiis  (M-cck,  on  slope  of  Samjison  Peak,  and  was 

analysed  by  \V.  H.  Hicks.     Deposit  des(*rihed  by  Gale^^\  . 
SiC)..       Al.O,       Fta),       OaO         MuO  (X),  ILO? 
2.r>o      <u:j       (kU       o..'u        n.«y>      :m.sii       ij).21 -01^.11% 

San  Francisco  County :  Small  white  veins  are  found  in  the  serpentine 

of  San  Franeiseo.  Radiatinii'  rosette.s  of  liydroina<?nesite  occur  on  the 

serpentine  at  Fort  l*oint.  The  white  veins  in  the  serpentine  of  San 
Francisco  are  in  part  hydroloniite  and  in  part  hydroma^nesite. 

San  Luis  Obispo  County :  Small  veins  found  in  the  rocks  near  Port 
Harford. 

158.     HYDROGIOBERTITE. 

Hydrous  magnesium  caibon<ito,  2MgO.COn.3H2O. 

Sphtrulitic  incrustations.     Light  gray  color.     H=:3 — 4;  G  =  2.1."i2.     Effer- 
vesces with  hydrochloric  acid. 

Napa  County:  Found  in  Chiles  Valley  near  Philips  Springs  and 

analysed  by  Wells*^\ MgO  CO,  H,o 
-1,6.94  23.64  21.42 
45.80  28.00  26.20 

Larsen  has  shown  by  a  microscopic  and  optical  examination  that  it 

is  a  mixture  of  two  fibrous  minerals  and  is  probably  hydromagnesite. 

159.     ZARATITE. 

Hydrous  carbonate  of  nickel,  NiC03.2Ni(OH)2.4H,0. 

Incrustations.     Massive.     Color  emerald-green.      Streak  green.      Vitreous 
luster.     H  =  8;  G  =  2.57  — 2.69. 

Refractive  index:    »  =  1.57 — 1.61. 

Effervesces   in   hot   acid.      Gives   water   in   closed   tube.      Imparts   to    the 
borax  bead  a  brown  color  Avhich.  when  reduced,  becomes  gray  and  cloudy. 

The  emerald-green  nickel  carbonate  is  always  accompanied  by  chro- 
mite,  occurring  as  an  incrustation  on  massive  chromite.  Most  of  the 

green  coatings  on  the  chromite  of  the  State  consist  of  small  uvarovite 

g:arnet  crystals  or  green  chlorite. 

Alameda  County:  Green  coatings  of  zaratite  occur  on  the  chromite 
at  Meudenhall  mine  on  Cedar  ̂ fountain. 

Madera  County :  Found  as  coating  on  chromite  near  Madera. 

Monterey  County:  Found  on  chromite  in  this  county,  W.  P.  Blake^^\ 
San  Benito  County :  Found  on  chromite  near  Hollister  and  near 

Panoche. 

Shasta  County:    Observ^ed  on  the  chromite  at  Castella. 

Siskiyou  Countj^ :  Green  coatings  occur  on  the  chromite  near  Cal- 
lahan. 
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160.      BISMUTITE. 

Hydrous  cii  rlioiuitc  of   liisiiiutli.    Hi.X '( ).,.II._,(). 

Incrustnlions  and  onitliy.  Color  white  aud  dirty  green.  Streak  greenish 

gray.      Vitreous  to  dull  luster.      U  —  4  —  4.5;  G  =  6.9. 

Kcrractivc   indices:    £  =  2.20;   oj  =  2.(5. 

lOITervesces  in  acid.  Fused  on  charcoal  with  potassium  iodide  and  sul- 
j)hur,  it  gives  a  nnl  coating.  A  small  amount  of  water  is  obtained  by 
heating  in  a  closed  tube. 

The  carbonate  of  bismuth  is  a  secondary  mineral  formed  by  the  altera- 
tion of  ores  containing  bismuth. 

Fresno  County :  Occurred  at  the  Second  Sierra  and  Lot  One  mines, 
Kings  River. 

Inyo  County :  Found  at  Big  Pine  Creek,  Hanks^^^ ;  also  at  Antelope 

Spriuii's,  Deep  Spring  Valley.  Fibrous  and  erypto-crystalline  speci- 
mens have  been  found  near  Lone  Pine. 

Los  Angeles  County :  White  earthy  bismutite  has  been  found  in  this 
county. 

Mono  County:  Found  at  Oasis,  Hanks^^\ 
San  Bernardino  County :  Occurs  as  an  alteration  of  associated  bis- 

muthinite  at  the  United  Tungsten  Copper  mine,  Morongo  district. 

San  Diego  County:  Occurs  as  an  alteration  of  bismuth  at  Pala, 

Schaller(4). 
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ClIArTER   VIII. 

ANHYDROUS  SILICATES. 

Fchhparti. 
Orthoclase 
Microclinc 
Anorthoclase 
Albite 

01ie;oclase 
Andesiue 
Labradorite 

Bytownite 
Anorthite 

Pyroxene  Group. 
Enstatite 

Bronzite 

Hypersthene 
Pyroxene 

Malacolite 

Diopside 
Diallage 

Omphacite 

Aiig-ite 
Violan 

Hedenbergite 
Acmite 

Aegirite 
Spodiimene 

Kunzite 
Hiddenite 

Wollastonite 
Ppctolite 
Rhodonite 

A  tnphibolc    Group. 
Anthophyllite 

Am  phi  bole 
Tremolite 

Asbestos 
Actinolite 
Smaragdile 
Cuinmingtonite 
T'ralite 

Asbeferrite 
Edenite 

Hornblende 
Soretite 

Pargasite 
Caranthiue 

Glaucophane 
Crocidolite 

Not  Grouped. 
Beryl 

Xepheline 
^odalite 
Nosean 
Laziirite 
Garnet 

Montieellite 
Olivine 

Tephroite 
Iddingsite 
Willemite 

W'lTll'lih' 

S«'ii  polite 
(i«'hlenit(; 

•Merwinite 
Vosuvianite 

Californite 
Zircon 

Topaz 
Andalusite 
Sillimanite 

Cyauite 
Spurrite Datolite 
Zoisite 

Saussnrite 
Clinozoisite 

Epidote Allanite 
I'iedmontite 

Axiuite 
Prehnite 

rhondrodite 
Lotrite 

Ilvaite 

Calamine 
Lawsonite 
Tourmaline 
Dumortierite 

FELDSPARS. 

The  name  feldspar  is  given  to  a  group  of  alumina  silicates  with 
potash,  soda  and  lime,  whose  members  have  the  general  properties  of 
hardness,  cleavage,  gravity  and  twinning  similar.  They  include:  two 

potash  feldspars,  orthoclase  and  microcline;  a  potash-soda  feldspar, 
anorthoclase;  a  soda  feldspar,  albite;  a  lime  feldspar,  anorthite;  and 
four  soda-lime  to  lime-soda  feldspars  intermediate  between  albite  and 
anorthite,  namely  oligoclase,  andesiue,  labradorite  and  bytownite.  The 

feldspars  are  the  most  abundant  and  most  important  of  the  rock-form- 
ing silicates,  and  the  classification  of  a  volcanic  rock  is  in  general  based 

upon  the  prevailing  feldspar.  The  potash  feldspars  are  characteristic 
of  the  acid  volcanics,  while  the  albite-anorthite  feldspars  belong  to  the 

basic  volcanics,  the  terms  "acid  and  basic"  meaning  whether  high  or 
low  in  silica  percentage.     The  albite-anorthite  feldspars  are  commonly 
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called  the  "i)laf2^ioelas('  feldspars,"  and  in  many  petrographic  descrip- 
tions this  name  is  used,  so  that  the  particnlar  kind  of  feldspar  is  not 

designated.  As  rock-forming  minerals  the  feldspars  are  too  universally 
distributed  to  give  many  localities. 

161.     ORTHOCLASE— Potash    Feldspar. 

Silicate  of  potassium  and  aluminium.  KAlSijOs- 

Mouoclinic.     Crystals  very  common.     Often  as  Carlsbad  twins.     Perfect     , 
basal   and   clinopinacoidal    cleavage.     Colorless,    white,    flesh-red.     Vitreous 
luster.     II  =  G  — G.5;  G  =  2..57. 

Refractive  indices  :     oc  =  1  •'>  1  -S  :   /^  =  1  .^>24< ;  y  =  l.;")2(). 
Fused  at  5  in  the  scale  of  fusibility,  therefore  can  only  be  rounded  on 

edges  of  splinter.  Insoluble  in  acids.  The  powder  mixed  with  gypsum, 
taken  on  the  loop  of  a  platinum  wire  and  held  in  the  colorless  flame  of  a 
Bunsen  burner,  will  give  the  violet  flame  of  potassium,  best  seen  through 
blue  glass  or  the  Merwin  color  screen. 

Orthoclase  is  an  essential  constituent  of  the  acid  igneous  rocks, 

granites,  syenites,  quartz-porphyries,  rhyolites  and  trachytes,  and  an 
occasional  constituent  of  other  more  basic  rocks.  Large  crystals  often 

form  the  phenocrysts  of  porphyritic  rocks,  and  these  crystals  are  often 

''Carlsbad  twins."  The  color  of  granites  is  mainly  due  to  the  color  of 
the  orthoclase,  red  granites  having  orthoclase  colored  by  ferric  oxide. 

Granites,  syenites  and  diorites  are  often  intersected  by  "pegmatite 

veins ' '  consisting  of  coarse  crystals  and  massive  orthoclase,  with  quartz 
and  mica,  and  these  veins  vary  greatly  in  width,  and  some  can  be 

quarried  for-  the  feldspar.  The  principal  commercial  localitias  in 
California  are  in  Monterey,  Riverside,  San  Diego,  and  Tulare  counties. 

Adularia  is  a  glassy,  transparent  variety,  sometimes  found  in  large 

crystals. 

Sanidinc  is  a  glassy  potash  feldspar,  common  to  rhyolites  and 
trachytes. 

Valencianite  is  a  variety  name  given  to  vein  orthoclase. 

162.     MICROCLINE— Potash  Feldspar. 

Silicate  of  potassium  and  aluminium,  KAlSisOg. 

Triclinic.  Crystals  very  common.  Bases  often  show  rectangular  grat- 
ing structure.  Cleavage  like  orthoclase.  Color  white,  green.  H=:6  —  6.5; 

G  =  2.54  — 2.57. 

Refractive  indices:    oc=l->22;    «  =  1.526;  y  =  1.530. 
Same  reactions  as  for  orthoclase. 

Microcline  has  the  same  composition  as  orthoclase,  but  differs  from 

it  in  its  twinning  structure  and  crystallization.  It  is  a  constituent  of 

granites,  syenites,  and  granodiorites  and  some  of  the  pegmatitic  veins. 
Amazon  stone  is  a  green  variety. 
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163.     ANORTHOCLASE— Potash-Soda    Feldspar. 

Silicate  of  potassium,  sodium  and  aluminium.  KAlSijOg  with  NaAlSijO,  in  varying 

proportions. 
Tricliiiic.     Crystals    observed    in    rock    sections.      Like    orthoclase    in    its 

physical  properties.     H  =  G  — 1).5  ;  G  =  2..'j7  —  2.(»U. 

Refract iv«'  indices  :     ex  =  i''*^^  '  fi-^ •'»-•'  •  y    ̂  '*''^ ' • Same   reactions  as  for  orthoclase, 

Auorthoclase  is  a  constituent  of  granites  and  granudiorites  of  the 
State,  but  has  seldom  been  mentioned  in  tlie  petro^raphioal  descriptions. 

164.     ALBITE— Soda    Feldspar. 

Silicate  of  sodium  and  aluminium,  NaAlSiaO,. 
« 

Tricliuic.     Crystals  common  and  usually  as  repeated  twins.     Often  mas- 
sive.    Cleavage  perfect  basal   and  brachypinacoidal.     Colorless  and  white. 

Vitreous  luster  often  very  glassy.     H  =  G  —  6..5  ;  G  — 2.G2  —  2.65. 

Refractive  indices:    oc  =l-'>25  :i3  =  1..520  :  y  =  l..j30. 
Fused  at  4  and  imparts  a  bright  yellow  color  to  fiame.     Unacted  on  by 

acid. 

The  soda  feldspar  is  a  common  constituent  of  acid  granites,  acid 
rhyolites,  granodiorites  and  diorites  and  metamorphic  gneisses  and 
schists.  It  forms  very  prominent  white  veins  in  the  crystalline  schists 
of  the  Coast  Ranges  and  the  Sierras.  Albite  is  frequent  as  pegmatitic 
veins  in  diorites  and  basic  igneous  rocks. 

165      OLIGOCLASE — Soda-lime    Feldspar. 

Silicate  of  sodium,  calcium   and   aluminium,  mXaAlSisOg  with    ;jCaALSi;OM   nearer 
albite  in  composition. 

Triclinic.  Crystals,  usuallj'  twinned  like  albite.  Cleavage  perfect  basal 
and  brachypinacoidal.     Colorless  to  white.     H  =  G  —  6.5;  G  =  2.65  —  2.67. 

Refractive  indices:    oc  =1.539;  «  =  1.543;  y  =  l..">47. Same  reactions  as  albite.  The  calcium  can  be  determined  in  the  wet  way, 
by  precipitation  as  calcium  oxalate.  All  insoluble  silicates  need  to  be  fused 
with  sodium  earbonate  to  render  them  soluble. 

A  constituent  of  diorites,  porphyrites,  andesites,  etc.,  and  to  some 
extent  in  granites,  syenites  and  granodiorites.  Occasionally  found  in 
large  white  masses  as  veins  in  diorite  and  other  basic  rocks. 

Moonstone  is  a  soda-lime  feldspar  with  milky  chatoyancy.  Much  of 
the  so-called  moonstone  is  chalcedony. 



152  STATE    MINING    BUREAU. 

166.     ANDESINE— Soda-lime  Feldspar. 

Silicate  of  sodium,  calcium  and  aluminium,  intermediate  between  albite  and  auorthite. 

Triclinic.     Crystals  similar  to  albite.     H::r5  — 6;  G-2.6S  —  2.G0. 

Kf>fr;ictive   indi<*es  :     oc  ~- 1  •~»'^>^^ ;    /^ '!.•">.").'};   .,.  —  1.5.57. 
Siiinc   react  ions  as   for  oliuoclasc. 

A  constituent  of  diorite,  gabbro,  porphyrite,  andesite  and  other  basic 
roeks.     Only  observed  as  a  microscopical  constituent. 

167.      LABRADORITE— Lime-soda    Feldspar. 

Silicate    of    calcium,    sodium    and    aluminium,    CaALSiaOs    with    NaAlSisOg,    nearer 
anorthite  in  composition. 

Triclinic.  Small  twinned  crystals  in  rocks ;  sometimes  massive  with  twin- 
ning striations.     Properties  like  oligoclase.     H  =  5 — G;  G  =  2.70 — 2.72. 

Refractive  indices  :     ex  =  l.-'ioO ;  /J=  J  .563 ;  y  =  1.568. 
Same  reactions  as  for  oliftoolase.  The  mineral  is  slightly  acted  on  by 

hydrochloric  acid. 

An  essential  constituent  of  most  basic  eruptive  rocks  such  as  diorites, 

gabbros,  diabases,  andesites  and  basalts.  Sometimes  it  occurs  as  veins 
of  large  cleavable  masses. 

168.     BYTOWNITE— Lime-soda    Feldspar. 

Silicate  of  calcium,  sodium  and  aluminium,  near  anorthite  in  composition. 

Triclinic.     Properties  like  oligoclase.     H  =  5  —  6;  0  =  2.72. 

Refractive  indices:     oc  =1.566;  ^  =  1.572;  y  =  1.576. 
Somewhat  more  soluble  than  labradorite.     Gives  the  red  flame  of  calcium. 

A  common  constituent  of  very  basic  rocks  like  gabbros,  diabases  and 
basalts,  associated  with  labradorite  and  anorthite. 

169.     ANORTHITE— Lime    Feldspar. 

Silicate  of  calcium  and  aluminium,  CaAlaSijOs. 

Triclinic.     Generally  in  small  crystals  as  a  rock  constituent.     Properties 
like  oligoclase  and  labradorite.     H  =  6  —  6,5;G  =  2.74  —  2.76. 

Refractive  indices:     ex  =1.576;    «  =  1.584;  y  =  1.588. 
Soluble  slowly  and  yields  gelatinous  silica.     Gives  the  red  flame  of  cal- 

cium.    Fused  at  4. 

Anorthite  is  the  most  basic  of  the  feldspars,  and  is  a  constituent  of 

the  very  basic  rocks,  especially  gabbros,  diabases  and  basalts. 

A  few  of  the  localities  where  feldspars  have  been  noticed  may  be 
cited. 

Alameda  County :  Good  crystals  of  glassy  albite  occur  at  the  New- 
man mine.   Cedar  Mountain,   associated  with  yellow  euhedral  quartz. 

Calaveras  County :  Large  crystals  of  orthoclase  occur  at  Mokelumne 
Hill.     Albite  is  a  common  constituent  of  the  schists  of  the  Mother  Lode. 
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Crystals  of  albite  from  the  old  Stanislaus  mi  no,  Carson  Hill,  had  the 

forms:  (010),  (001),  (111),  (lOl)  (ITO),  (T30),  (021),  Jackson^^). 
Crystals  from  An^'els  had  th(>  forms:  (010),  (110).  (ITO),  (111),  (III), 

(OOn,  Genth^-\ 
Tho  mineral  from  An^cl.s  was  analysed  by  (lenih. 

SiO.      AkOa       Fo.Oa     CaO      NaoO         K,()        H2O 
(>S.31)     l}).(>r»       0.41        0.47     lO.tH  tr.  0.21  100.10   per  rout 

Valencianite  oeems  live  miles  east  of  Alilton  in  small  prismatic  erystals. 

Forms:   (160),  (lOT),  (001)  and  (010),  K()gers<^>. 
Contra  Costa  Connty :  Albite  is  a  conunon  constitnent  of  the  chlorite 

and  aetinolite-sehists  of  the  county.  Numerous  white  veins  of  the 
mineral  intersect  these  schists.  Prominent  as  veins  in  the  actinolite 

schist  near  San  Pablo  and  analysed  l)y  Blasdale^^^ 
HoO 

SiOo 
AloOr 

CaO NaoO 
at  100°     ablOO° 07.09 20.47 0.24 10.96 0.27         0.59 99.G2  per  cent 

El  Dorado  County :  Large  white  crystals  of  orthoclase  occurred  at 

the  old  Cosumnes  copper  mine  near  Fairplay  with  bornite,  molybdenite, 
epidote  and  axinite.  Massive  red  orthoclase  occurs  with  tourmaline  at 

Buck's  Bar,  Cosumnes  River.  Small  colorless  crystals  of  adularia  have 
been  found  on  the  south  side  of  Fallen  Leaf  Lake  with  forms  (110), 

(101),  (001),  and  (010).  They  are  associated  w^ith  pale  green  diopside, 

Rogers^''\  Albite  with  siderite  and  calcite  occurs  at  the  Red  Hill  mine, 
Kelsey  district. 

Fresno  County :  Bodies  of  feldspathic  rock,  mainly  orthoclase,  as 

pegmatites,  occur  five  miles  northeast  of  Trimmei-,  and  l^eryl  and  topaz 
are  said  to  be  associated. 

Humboldt  County:    Glassy  crystals  of  all)ite  are  common  as  ̂ ■eins  in 
the  schist  of  Horse  Mountain. 

Inyo  County :  White  argentiferous  orthoclase  occurred  at  the  White 

Lime  mine.  Deep  Spring  district.     Glassy  adularia  was  found  in  good 

crystals  at  Rialto  in  the  Funeral  ^Mountains.     Pink  perthite  occurs  six 

miles  east  of  Tecopa. 

Kern  County:  White  orthoclase  was  reported  from  the  Long  Tom 

mine.  Albite  in  schists  occurs  near  Randsburg  and  Johannesburg.  A 

massive  flesh-red  orthoclase  occurs  near  Rosamond. 

Los  Angeles  County :  White  veins  of  labradorite  occur  near  Lang. 
Labradorite  is  a  constituent  of  the  rocks  on  I\Iount  Gleason. 

iMadera  County :   ]\Iassive  white  orthoclase  is  found  near  Hildreth. 

Marin  County :  Albite  veins  are  common  in  the  schists  of  the  county. 
Crystals  from  the  lawsonite  schist  at  Reed  Station  have  the  forms: 

(001),  (010),  (021),  (021),  (101),  (201),  (150),  (130),  (Til),  (ni), 

(112),  (131),  (221),  (120),  (350),  (110),  (110),  (130),  (112),  (221), 

(241),  (312),  Schaller(io). 
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Mariposa  (^oiiiity:  Orthoclase  ocMuirs  willi  ])lack  tourinalino  and 
luolylulcnito  in  thr  j^ranitos  of  the  Yosoniito  Valley.  TjMl)ra(lorite  oceurs 
in  the  rocks  of  Yoseinite  Park. 

Modoe  County.  Pink  orthoclase  occurs  in  a  pef^matite  near  Susan- 

vilie.  I\'l)hles  of  labradorite  from  this  county  were  found  containing 

small  ()i)a(|ne  inclusions  of  native  co[)i)er,  making-  tliciii  aventurine  hih- 
radorite. 

Mono  County:  Orthoclase  is  found  in  pegmatitic  veins  in  the  Blind 

Spring  district. 
Monterey  County:  Large  phenocrysts  of  orthoclase  occur  in  the 

porphyritic  rock  at  Pacific  Grove  and  Cypress  Point.  The  potash 
feldspar  is  quarried  four  miles  east  of  Chualar  for  pottery.  Massive 

cream-colored  orthoclase  from  Jem  Quarry,  four  miles  east  of  Chualar, 
occurs  on  contact  between  limestone  and  granite,  and  was  analysed  by 
E.  W.  Rice: 

Si02  AI..O3  Fe^Oj       CaO        MgO  K,0  Loss 

65.06         2l'.34         0.40        1.50         tr.         ll'85         0.48  =  101.23% 

Nevada  County :  Anortlioclase  and  microcline  are  constituents  of  the 

diorite  and  granodiorite,  and  labrodorite,  bytownite  and  anorthite  of  the 

diorite  and  gabbro  of  Nevada  City  and  Grass  Valley,  Lindgren^^-.  Good 
cystals  of  albite  occur  at  Gra>s  Valley. 

Plumas  County :  Albite  is  a  constituent  of  the  syenite  of  Spanish 

Creek,  Murgoci^^^  Oligoclase  was  described  by  Law^son^^^  as  a  con- 
stituent of  plumasite  from  Spanish  Peak  and  the  mineral  was  analysed 

by  J.  New^field. 
SiOo  AI2O3  CaO  NaoO  HoO 

61.36         22.97  5.38  8.08  1.72         =  99.51  per  cent 
• 

Labradorite,  andesite,  oligocla.se  and  albite  occur  as  constituents  of 
the  noritic  rocks  at  Engels. 

Riverside  County :  An  outcrop  of  orthoclase  and  quartz  occurs  in  the 

granite  hills,  four  miles  south  of  Lakeview\  Also  on  Warren  Ranch 

three  miles  east  of  Lakeview\  Massive  quartz  and  feldspar  occur  3-|- 
miles  northeast  of  Murrietta.    Orthoclase  feldspar  occurs  near  Nuevo. 

San  Benito  County:  Albite  occurs  in  grayish  and  greenish,  minute 

twdnned  crystals  in  the  rock  surrounding  the  veins  of  benitoite  and 

neptunite  near  the  headw^aters  of  the  San  Benito  River.  Forms :  (001) , 
(010),  (110),  (ITO),  (120),  (130),  (130),  (101),  (ITI),  (Hi),  (n2), 

(131),  (221),  Louderback<2). 
San  Bernardino  County :  Veins  of  orthoclase  occur  in  the  mountains 

in  the  northeastern  part  of  the  county.  Massive  red  orthoclas^  occurs 

near  Manvel.  Giant  crystals  of  orthoclase  are  abundant  in  granite-por- 
phyry dikes  l-i  miles  southw^est  of  Twenty-nine  Palms,  some  of  them 
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(^irlsl):i(l  Twins.  Oi'lliodasc  as  a  const  iluciil  ol'  jx'^iiiat  ilc  dikes  inter- 

secting granite  occurs  H  miles  sonth  of  Oro  (irande.  Some  occurs  .'U 
miles  north  of  Ilinkley  Station.  Ortlioelase  and  albite  occur  as  pof^ms- 

tite  veins  <'ontainin<i'  columbit*'.  cassiterite  and  Mue  tonrmaline.  in  the 
Chihnalnia  Valley. 

San  Diego  County:  Albite  was  mentioned  as  a  constituent  of  some  of 

the  roeks  of  the  county  ))y  Kroustehoff^'^  and  analysed  by  him. 
SiO"      TiO.    Al.O.,      FcO::       CaO       MgO       K^O       NocO        Ign 

(M.IT     tr."  21.14       0.74       1.20       0.04       1.70       J).20       0.80         OO.SJ)  i)or  cent 

Large  veins  of  acid  pegmatite  consisting  of  albite,  orthoclase  and 
mierocline  intersect  dark  gray  diorite  at  Pala,  Mesa  Grande,  Rincon  and 

Ramona,  as  well  as  northward  into  Riverside  County,  and  these  veins 

carry  large  crystals  of  gem  tourmaline  and  associated  minerals.  Large 

crystals  of  the  feldspars  occur  in  these  veins  showing  Carlsbad,  Baveno 

and  albite  twinning  structure.  Crystals  of  albite  at  the  Victor  mine, 
Rincon,  occur  tabular  to  (010)  with  forms  (010),  (001),  (110),  (ITO), 

(130),  (101),  (201),  (111),  (ni),Rogers<2). 
Anorthite  is  a  constituent  of  the  orbicular  gabbro  at  Dehesa  and  was 

analysed  by  Schaller,  Lawson^^) 
SiOs  AlaO.-,  CaO  Na-O 

44.39         36.55         18.55  0.83         -100.32  per  cent 

A  large  outcrop  of  feldspar  and  ({uartz  occurs  near  ̂ Marina  Dam, 

about  five  miles  north  of  Campo.  Outcrops  of  orthoclase  and  quartz 

occur  five  miles  west  of  Alpine.  Good  massive  orthoclase  near  ]\Iesa 

Grande,  Campo  and  Lakeside. 

Santa  Barbara  County :  Labradorite  is  a  constituent  of  the  teschen- 

ites  at  Point  Sal  and  was  analysed  by  Fairbanks^^^ 
SiOo  AI0O3  CaO  NaoO  KoO  Ign 
52.72         30.46         11.01  3.70  0.42  1.44         =  99.75  per  cent 

Santa  Clara  County:  Oligoclase  is  a  constituent  of  the  glaucophane 

rocks  of  this  county,  Murgoci^^^. 
Shasta  County:  Veins  of  orthoclase  occur  on  Tom  Neal  Mountain. 

Good  crystals  of  andesine  occur  in  dikes  of  andesite  porphyry  in  Jones 

Valley,  fifteen  miles  northeast  of  Redding.  Good  crystals  of  orthoclase 

occur  in  dikes  of  soda  granite-porphyry  on  Salt  Creek  along  the  high- 
way between  Baird  and  Antler. 

Tulare  County :  White  crystals  of  orthoclase  occur  at  Three  Rivers. 
Outcrops  occur  at  Three  Rivers  and  Lemon  Cove.  Near  Exeter  it  occurs 

as  mierocline.  ]\Ia.ssive  perthite  occurs  near  Exeter,  Lindsay  and  at 
Lemon  Cove. 

Tuolumne  County:  Large  crystals  of  orthoclase  are  found  on  Sul- 
livan Creek.     Graphic  granite  is  common  at  Soulsbyville. 
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PYROXENE    GROUP. 

170.     ENSTATITE. 

Silicate  of  magnesium,  MgSiO;,. 

Orthoriionibic.  (Jeneriilly  massiv<',  lamellar.  CMoavagc  ixTl't'ct  i)iismatic. 
Color  groeuish  or  brownish  gray  to  brown.  I'carly  to  vitreous  luster. 
H  =  5.5;  G  =  3.1  — 3.3. 

Refractive  indices:     oc~  l-<»''^>;    [j   -  A  AjTi'.',  ;  y    .1. <;."><;. 
I*rac'tically  infusible  and  insoluble.  Its  constituents  can  be  (Icteiinincd 

only  in  the  wet  way  as  in  the  treatment  of  a  silicat*'. 

Enstatite  is  a  rock-forming  inineral  which  is  characteristic  of  gab- 
broitic  rocks  and  rocks  that  have  been  derived  from  gabbros,  like  much 
of  the  serpentinized  rocks  of  the  Coast  Range  and  of  the  Sierras.  It  is  a 
rather  common  mineral  but  has  seldom  been  mentioned. 

Bronzite  is  a  variety  in  -which  part  of  the  magnesia  is  replaced  by 
iron.     It  occurs  in  bronze-brown  reticulated  masses. 

Alameda  County :  Bronzite  occurs  in  some  of  the  rocks  of  the  Berke- 

ley Hills,  Hanks(6). 
Contra  Costa  County :  Massive  enstatite  is  found  in  the  Diablo  Range 

in  this  and  other  counties  to  the  south. 

Del  Norte  County:  Specimens  of  enstatite  have  come  from  this 
county. 

Fresno  County :    Has  been  observed  in  rock  near  Lindsay. 
Kern  County:  Bronzite  was  one  of  the  constituents  of  the  San 

Emidio  meteorite  and  was  analysed  by  Whitfield'^^^ 
SiOo  FeO  MgO  CaO 

54.42         14.03         29.11  9.46         =100.02  per  cent 

Mariposa  County:  Massive  bronzite  occurs  in  the  gabbroitic  rock  of 
the  old  Mariposa  estate. 

Nevada  County :  Enstatite  is  a  constituent  of  the  gabbros  of  Nevada 

City,  Lindgren(6>. 
Plumas  County :  Enstatite  and  bronzite  are  constituents  of  the  noritic 

rock  at  Engels. 

San  Francisco  County:  Enstatite  or  bronzite  occurs  abundantly  in 

the  serpentine  of  San  Francisco,  Lawson^^^,  Palache^^)^  Eakle^^^ 
San  Luis  Obispo  County :  Found  in  the  serpentine  at  San  Simeon. 
Sonoma  County:  Large  bladed  masses  of  bronzite  associated  with 

glaucophane  and  garnet  have  come  from  this  county. 
Stanislaus  County:  En.statite  with  actinolite  have  come  from  near 

Patterson. 

Trinity  County :  Obsers^ed  in  the  rock  near  Trinity  Center.  Bronzite 
occurs  near  Hyampom. 

Tuolumne  County :  Light  green  enstatite  occurs  in  the  gabbro  between 

Jamestow^n  and  Montezuma  and  also  near  Jacksonville. 
Yuba  County :  Green  enstatite  occurs  near  Rackerby. 
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171.      HYPERSTHENE. 

Silicate  of  iron  .'ind  inaK'nosiura   (Fc,Mg)SiOa. 

Orthorhonibio.  GeiuMally  inassivr,  folialod.  Cleavage  perfect  brachy- 
pinacoidal.  Color  brownish  <;reon  to  brown.  Pearly  to  vitreous  luster. 
H  =  5  — G;  0=3.4  —  3.5. 

Uefractivo  indices:     oc=l.Gl>2;  ^=1.7C>2;  y-    1.70.1. 
Infusible  and  insoluble.  Sonic  iron  can  be  dissolved  l)y  boiling  in  hydro- 

chloric   acid. 

Tho  (lark  brown  hyperstheiio  is  a  constituent,  of  basic  eruptive  rocks, 
especially  gabbros  and  andesites. 

Plumas  County:  A  constituent  of  the  liypersthene  andesite  at  La 

Porte,  Turner^^'.  liypersthene  is  one  of  the  constituents  of  the  norite 
rock  at  Engels. 

San  Diego  County :  One  of  the  minerals  in  the  orbicular  gabbro  at 

Dehesa,  Lawson^^^. 
San  Francisco  County :  A  constituent  of  the  dikes  cutting  the  serpen- 

tine of  San  Francisco,  Palache^^^ 
Siskiyou  County:  Mentioned  by  J.  D.  Dana^^^  as  a  constituent  of  the 

hypersthene  andesite  of  Mount  Shasta. 

172.     PYROXENE. 

Silicate  of  calcium  and  magnesium,  CaMg( 8103)2  with  or  without  mixtures  of 

Fe,Al,Na  and  K. 

Monoclinic.  Prismatic  crystals,  granular.  Cleavage  perfect  prismatic. 
Color  generally  some  shade  of  green,  often  nearly  white,  brown,  black. 

Vitreous  luster.     H  =  5  — 6;  G  =  3.2  — 3.6. 
The  pyroxenes  are  insoluble  in  hydrochloric  acid.  Diopside  fuses  to  a 

colorless  glass.     Angite  fuses  to  a  shiny  black  glass. 

The  pyroxenes  are  very  important  rock-forming  minerals,  the  alumina 
variety  augite  being  an  essential  constituent  of  most  of  the  basic  erup- 
tives  and  is  occasionally  found  in  syenites  and  granites.  The  light 

colored  non-aluminous  varieties  are  more  characteristic  of  metamorphic 
limestones  and  schists. 

Malacolite.  Lime-magnesia  pyroxene,  CaMg(Si03)o.  A  white  py- 

roxene often  found  in  crj^stalline  limestone  near  contact  with  eruptives. 
Diopside.  Lime-magnesia  pyroxene,  CaMg(Si03)2  with  ferrous  iron. 

A  light  to  deep  grass-green  pyroxene,  characteristic  of  crystalline  lime- 
stones, metamorphosed  eruptives  and  some  schists. 

Refractive  indices  :     ex  =1.064  ;  *^  =  1.671 ;   y  =  1.694. 
Diallage.  Lamellar  or  fibrous  pyroxene  near  diopside  in  composition. 

Characteristic  of  gabbros. 

Omphacite.  A  granular  non-aluminous  pyroxene.  Characteristic  of 
eclogites  in  association  with  garnet. 
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Auf/ih.  I  loii-aliniiiiiH  pyroxene.  l)}ii'k  ̂ reeii  to  l)lack  and  com- 

riioncst  ol"  all  llie  pyroxenes.  An  essential  constituent  of  diorites, 
gahhros,  diabnses,  hnsalts,  andesites,  pyroxenites  and  other  basic 

eruptives.  Mentioned  in  nil  petrof^rapliie  descriptions  of  basic  igneous 
rocks. 

Hcfniclivc    iiHlin's:      oc=l.<>^!^;    ̂ -3.704;    y  =  l.T2:i. 

Viola n.     A  variety  name  for  a  violet-colored  augite. 

Hedenbcrgite.     An  iron-rich  pyroxene. 

RcfriU'tivu  indices:      ex  =1.732;   ̂ =1.737;   .y=:1.751. 

Contra  Costa  County:  Diopside  is  common  in  the  schists  with  albite 

near  San  Pablo  and  has  been  described  and  analysed  by  Blasdale^^\ 
SiOz  AlaOa        FeaOg        FeO  MgO  CaO 

Fresh      51.91         3.55         1.30         2.65         16.15         22.85 
Altoml   49.62         2.97         2.49         2.99         19.72         19.14 

HoO 

NaoO      at  100°     ab.  100°      TiOz        MnO 
Fresh   0.56         0.21         0.86         0.10         0.33         =100.47% 
Altered   0.60  __  2.71  __  __  =100.24 

El  Dorado  County:  Diallage  is  a  constituent  of  gabbro  on  Mount 

Diablo.  Fine  dark  green  crystals  of  diopside  occur  near  Mud  Springs. 

Occurs  in  good  crystals  at  the  Cosumnes  Copper  mine. 

Inyo  County :  Masses  of  malacolite  have  come  from  the  Panamint 

Mountains.  A  constituent  of  calc-hornfelses  at  Deep  Canyon  near 
Bishop,  with  diopside,  garnet  and  epidote. 

Lake  County:  Violan  occurs  in  Big  Canyon. 

Los  Angeles  County :  Large  light  green  crystals  of  diopside  are  found 
near  San  Pedro. 

Nevada  County:  Diallage  is  a  constituent  of  the  gabbro  at  Nevada 

City  and  Grass  Valley,  Lindgren^^^ 
Plumas  County :  Diallage  occurs  in  gabbro  near  Grizzly  Peak,  Tur- 

ner ^^^ 
Riverside  County :  Crystals  of  pale  green  diopside  occur  in  the  lime- 

stone at  Crestmore,  and  were  described  by  Eakle^^"'.  Forms  observed 
were:  (001),  (010),  (100),  (110),  (Oil),  (021),  (111),  (221),  (Tl2), 

(111),  (22_1),  (331),  (131),  (121),  (231),  (211),  (T21),  (352),  (753), 
(836),  (14.3.10)  and  (10.12.7).  A  deep  green  pyroxene  resembling 

omphacite  occurs  associated  with  cinnamon-garnet  at  the  Crestmore 

Quarry.  Augite  is  a  constituent  of  the  quartz-monzonite  porphyry  of 
the  quarry.  A  white  pyroxene  occurs  in  the  dolomitic  limestone  of 
Eagle  Mountains. 

San  Francisco  County :  Crystals  of  diallage  occur  in  the  serpentine  of 

San  Francisco,  Erman^^^  Lawson^^^^,  Palache^^^ 
San  Mateo  County :  Diallage  occurs  in  gabbro  near  Crystal  Springs. 
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Santa  Barbara  County  :  Aiij^ite  as  a  ('(Mistiluent  oi'  tes(;heniU'  at  Point 
Sal  was  analysed  by  Fairbanks"\ 

SiO-         AljO,     Fe.O:,       FeO      CaO       MgO    Na-jOKiO   Ikm 
4r..r;i)     \)A\\)     i.b;i     4.7r»    2i.:is    i.'i.so      }:sa     ].122    =99.7s%    g  =  2.33S 

Santa  Clara  County:  Diallagc  occurs  at  Los  Gatos  Creek.  Ompha- 

eite  is  a  constituent  of  eclo^'ite  in  the  Calaveras  Valley,  IMurgoci^^^ 
Shasta  County :  Hedenberjifite  occurs  associated  with  ilvaite  at  Pot- 

ter's Creek,  Prescott^^\ 
Tulare  County :  Specimens  of  white  nialacolite  have  coiue  from  this 

county. 

Tuolumne  County:  Diallage  occurs  in  the  gabbro  of  Rawhide  Ranch. 

173.     ACMITE— AEGYRITE. 

Silicate  of  sodium  and  iron,  essentially  NaFeCSiOj),. 

Monoclinic.  Prismatic  crystals.  Color  brown  or  dark  green.  Vitreous 

luster.     H  =  t>  —  G.5  ;  G  =  3.50  —  3.55. 

Acmite :     Refractive  indices:     cx:=l.T65;  ^  =  1.805;  y  =  1.820. 

Aegyrite :    Refractive  indices:     oc  =1-708;    «  =  1.734;  y  =  1.758. 
Insoluble,  but  fuses  quietly  to  a  globule  which  is  slightly  magnetic  and 

gives  a  yellow  sodium  flame. 

Acmite  and  aegyrite  are  rock-forming  minerals  more  prominent  in 
syenites.  Their  occurrence  in  California  has  not  been  mentioned  in 

petrographical  literature. 

San  Benito  County :  A  specimen  of  rock  containing  prisms  of  acmite 
has  come  from  some  locality  near  Hollister.  Aegyrite  occurs  in  stellate 

groups  in  the  albite  associated  with  benitoite  and  natrolite,  at  the 

benitoite  locality  near  the  headwaters  of  the  San  Benito  River,  Louder- 

back(2). 

174.     SPODUMENE. 

Silicate  of  lithium  and  aluminium,  LiA^SiOj).. 

Monoclinic.  Ciystals  sometimes  very  large.  Cleavage  perfect  prismatic. 

Color  grayish  white,  emerald-green,  lilac,  amethystine.  Vitreous  luster. 
H  =  6.5  — 7;  G=3.13  — 3.20. 

Refractive  indices:     <x=1.6G0:   /J  =  1.66G;  ->,  =  1.670. 
Fuses  to  a  clear  glass  and  gives  a  red  lithium  flame,  best  seen  through 

blue  glass  or  through  a  Merwin  color  screen.     Insoluble. 

Spodumene  is  found  in  large  crystals  and  cleavage  masses  in  peg- 
matitic  veins  where  lithia  is  present.  It  is  commonly  associated  with 

the  lithia  mica,  lepidolite,  and  with  lithia  tourmaline. 

Kunzite  is  a  beautiful  transparent  variety,  lilac  or  amethystine  in 
color.     Sometimes  called  California  iris. 

Hiddeiiite  is  an  emerald  green  spodumene. 
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Itivcrsido  C'ounty:  Some  kunzite  occiii's  in  tlic  San  Jaeinto  Moun- 
tains, near  Coaluiiln,  Schallcr^^^ 

Sail  J)ii'<j:()  County:  The  trans])arciil  Jilac  variety  discovered  in 

1903  and  named  kiinzite  by  ]5askerville^^\  and  which  is  used  as  a  gem, 
occurs  in  the  i)ei4inatite  veins  of  the  Pala  Chief  mine  at  Pala  with  the 

«i(Mu  tcMii'iujiline,  althou<?h  not  very  al)nndant  nor  in  large  pieces.  Most 
of  it  is  in  fiat  cleavage  pieces  but  fair  crystals  have  been  found  with 

the  forms:  (010),  (100),  (110),  (130),  (350),  (320),  (121),  (T12), 

Schaller'-'.  The  mineral  has  been  further  described  by  Baskerville  and 

Kunz'"   and  analysed  by  Schaller'-'   and  by  Davis' ''. 
SiO..      Al-On    MnaOs  Li20     Na..O    K^O    CaO  MgO  NiO  MnO  ZnO    Ign. 

Schaller  64.42     27.32     0.15     7.20     0.39     0.03     __      __     __     __     __     none  r=   99.61 
Davis  __64.05     27.30        __     6.88     0.30     0.06  0.80  none  0.06  0.11 0.44     0.15  =100.15 

A  few  crystals  of  hiddenite  and  some  masses  of  white  spodumene  have 

also  been  found  at  Pala,  with  the  kunzite,  Schaller^^) 
Kunzite  also  occurs  sparingly  at  the  Victor  mine,  Rincon,  in  tabular 

crystals,  some  of  them  twinned  as  seen  by  the  natural  etch-figures. 
Forms:  (100),  (110),  (010),  (320),  (130),  (021),  (111),  (Til), 

Rogers^^^. 

175.     WOLLASTONITE. 

Silicate  of  calcium,  CaSiOg. 

Monoclinic.     Generally   in   fibrous   masses.     Cleavage   perfect   ortho- 
pinaeoidal.      Color     white,     gray,     rose.       Vitreous     luster.      H=^4.5 — 5.0; 
G  =  2.8— 2.9. 

Refractive  indices:     ex  =1-616;    =^1.629;   y  =  1.631. 
Fuses  easily  and  quietly  to  a  clear  glass.     Soluble  in  hydrochloric  acid 

without  usually  gelatinizing. 

Wollastonite  is  formed  as  a  contact  metamorphic  mineral  especially 

near  the  contact  of  eruptives  with  limestone.  Usually  found  as  com- 
pact fibrous  masses  either  white  or  pink. 

Alameda  County :   Some  wollastonite  has  been  found  in  the  Berkeley 
Hills. 

Del  Norte   County:  White   divergent   masses  found  near   Crescent 
City. 

Lake  County:  White  drusy  w^ollastonite  has  come  from  Dry  Creek, 
near  Middletown.     Specimens  have  come  from  near  Glenbrook. 

Napa  County :  Massive  white  occurs  in  Hunting  Creek  Canyon,  near 
Knoxville. 

Nevada  County:  White  and  pink  are  found  as  contact  minerals  at 
Grass  Valley. 

Riverside  County :  Fibrous,  columnar  and  fine  granular  wollastonite 
occurs  in  the  crystalline  limestone  at  Crestmore  as  one  of  the  contact 
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metaiiiorpliic    iniiiorals.     An   analysis  of   the   line   grauular   by    Eakle 

gave: 
SiOs  FeaOa  CaO  HoO 
51.77  2.12  44.85  1.02       =   99.76  per  cent 

An  analysis  of  llu^  crystals  ])y  Eakle  jjavo: 
SiO,  CaO  MffO  PGoOj  Ign 

r)0.42  4S.20  Om  0..')1  0.07  =  99.S9% 

Forms  observed  on  llie  erystals  were:  (001),  (100),  (740),  (540), 

(340).  (140),  (101),  (104),  (T04),  (T03),  (102),  (TOl),  (Oil),  (744), 

(344),  (144),  (744),  (344),  (144),  (122),  (T22),  (142),  (T42). 

San  Diego  County :  T^aroe  masses  of  divergent  eolumnar  woUaston- 

ite,  ])nre  ■white,  oecur  near  Boulevard  and  at  Carrizo  Gorge,  near 
Jaeumba. 

Santa  Barbara  County :  Divergent  fibrous  masses  having  a  pale  rose 
color  have  been  found  at  Santa  Ynez. 

Siskiyou  County:  Fine  divergent  .specimens  occur  in  limestone  on 
Salmon  River,  three  miles  above  Sommes  Bar. 

Tehama  County:  Found  at  Glenbrook  Lake. 

Trinity  County:  White  fibrous  occur  near  Ilyampom. 

Tulare  County:   SpocimeiLs  have  come  from  Upper  Tule  RiviM'. 
Tuolumne  County:  Found  on  North  Mokelumne  River  near  Bear 

Creek  and  analysed  by  Hillebrand,  Turner ^"^^ 
SiOo  TiOo       AI2O3       FeoOa         FeO  CaO  MgO         K2O         NaaO 

50.67        0.20        6.77         0.31         0.50        40.34        0.58        0.22        0.14 
HoO 

at  110°    ab.  110°      CO2 
0.08        0.31        0.52     =100.24% 

176.     PECTOLITE. 

Basic  silicate  of  calcium  and  sodium,  HNaCajC  8103)2. 

Monoclinic.     Generallj^  fibrous  massive.     Cleavage  perfect  orthopinacoidal. 
Color  white.     Luster  silky  to  vitreous.     H  =  5;  G  =  2.68  —  2.78. 

Refractive  indices:     oc  =1-595;  /J  =  1.G0G;  y  =  l.G34. 

Easilj'    fusible   to    a   clear   glass    and    easily    soluble,    sometimes   yielding 
gelatinous  silica.     A  small  amount  of  water  is  obtained  in  a  closed  tube, 

t 

White  fibrous  pectolite  occurs  as  veins  and  patches  in  altered  basic 

dikes  and  flows,  and  in  serpentinized  rocks. 

San  Francisco  County :  Fibrous  pectolite  occurs  as  veins  in  an  altered 

dike  which  intersected  the  serpentine  at  Fort  Point.  Described  and 

analysed  by  Eakle^^'.     Forms:  (001),  (100),  (540),  (140). 
Si02        AljOsFeoOs       CaO  Na«0       H2O 
53.40  3.87  30.56         7.61         4.46         =  99.90  per  cent 

Tehama  County :  Large  mass  occurred  in  serpentine  on  Elder  Creek 

and  was  analysed  by  Eitel,  Preston^^' 
SiOa  AlaOsFeoO.      CaO         NasC         KoO 
56.84  1.27  S3.4e         3.45        3.97         =  99.63  per  cent 

11—22132 
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177.     RHODONITE. 

Silicate  of  manganese,  MnSiO^. 

Triclinic,  Crystals  often  large.  (Jenerally  massive  or  in  grains.  Cleav- 

age perfect  prismatic.  Color  rowe-red.  Vitreous  luster.  11  =  5.5  —  6.5; 
G:=  3.4  — 3.68. 

Refractive  indices  :     ex:  =  1.720  ;   ̂   -- 1  .T.'JO  ;   y  — 1.737. 
Gives  a  violet  or  wino-colorod  bend  with  borax.  Tnsolublo,  but  fusible  to 

a  black  glass. 

Tlie  manganese  silicate  is  often  present  in  copper  and  silver  veins 

where  oxide  of  manganese  is  abundant  and  it  is  usually  associated  with 

pyrohisite  or  psilomelane.  It  is  generally  developed  as  a  contact  min- 
eral in  veins. 

Alameda  County:  Some  rhodonite  occurs  at  the  Corral  Hollow 

deposit. 
Butte  County:  Found  on  the  north  fork  of  the  Feather  River  with 

rhodoehrosite.  Occurs  with  psilonjelane  and  pyrolusite  one  mile  north 
of  forks  of  Butte. 

Fresno  County :  Pink  rhodonite  occurs  with  black  oxides  near  Dun- 
iap. 

Glenn  County :    Occurs  with  psilomelane  on  Elk  Creek. 

Humboldt  County :   Observed  near  Orleans. 

Madera  County:  Occurs  near  Coarse  Gold  with  rhodoehrosite  and 

black  oxides  of  manganese. 

Placer  County:  Occurs  with  rhodoehrosite  near  Forest  Hill. 

Plumas  County:  Considerable  manganese  occurs  in  the  Genessee^ 
Meadow,  and  other  valleys  and  canyons  of  the  county,  and  some  good 

red  rhodonite  has  come  from  them.  Occurred  with  copper  at  the 

Diadem  Lode,  Meadow  Valley,  nanks^°\.  Turner ^■*\  Good  gem  quality 
occurs  near  Taylorsville. 

Riverside  County :  Specimens  associated  with  pyrolusite  and  psilome- 
lane near  Elsinore. 

Siskiyou  County :  Fine  specimens  of  rhodonite  occur  at  Sawyer's  Bar. 
Rhodonite  partly  altered  to  the  black  manganese  oxides  occurs  near 

Gazelle  and  on  south  fork  of  Salmon  River.  Specimens  have  come  from 

Empire  Creek,  also  Dutch  Creek  near  Goltville.  Massive  and  of  good 

red  color  suitable  for  gem  purposas  occurs  on  Indian  Creek  near  Happy 
Camp. 

Tulare  County:  Some  good  gem  rhodonite  occurs  about  three  miles 
north  of  Lemon  Cove. 

Tuolumne  County:  Found  with  pyrolusite  on  Rose  Creek,  near 
Columbia.  Occurs  as  veins  altering  to  the  black  oxides  two  miles  north 
of  Sonora. 
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AMPHIBOLE    GROUP. 

178.     ANTHOPHYLLITE. 

Silic'iitc  of  iuuj;uesiuin  aud   iron,    (Mg,Fe)Si08, 
Orthorhouibic.     Commonly    lamellar    or    fibrous.     Cleavage    perfect    pris- 

matic.    Color  hnnvnisli  iiiay.  brownish  j^recn.      \'itrpous  luster.      II"5.5  — 
6;  G  =  3.1— 3.*J. 

Ilefrat'liv(>   indices:     cc  =  1. (»:;;> :    i^      \XA'1\  y      I.«;.~,7. Infusil)le,  but   bbickciis  on  licatinj;.     Insoluble  in  acids. 

Anthophyllite  is  a  inctamorphic  iiiiiieral  occurring  in  schists  and 

gneisses.  It  is  usually  found  in  fibrous  and  bladed  masses,  and  is  not 
uncommon,  but  has  st^doin  been  mentioned. 

Contra  Costa  County :  Fibrous  masses  of  anthophyllite  occur  in  the 

schists  near  San  Pablo  and  the  miiuM-al  has  been  analysed  by  Blasdale^^^ 
The  analysis  shows  the  mineral  to  be  somewhat  serpentinized. HoO 

SiOo  AI0O3  FeaOa  FeO  MgO  CaO  NaoO         at  100°     ab.  100° 
33.6G  1.36  0.34  4.80  3S.70  0.48  0.98  0.24       19.79 MnO 

tr.     =100.20  per  cent 

Riverside  County :  Occurs  associated  with  tremolite  and  actinolite 
on  Eagie  ̂ lountains. 

San  Bernardino  County:  Occurs  in  the  Slate  Range,  Hanks^^>. 

179.     AMPHIBOLE. 

Silicate    of   calcium    and    magnesium.    CaMj?2(SiO,)4    with    or    without    isomorphous 
mixtures  of  Fe.Al  and  Na. 

Monocliuic  crystals,  columnar,  fibrous,  granular.  Cleavage  perfect  pris- 
matic. Color  white,  gray,  green,  brown,  black.  Vitreous  luster.  H  =  5  —  6  ; 

G  =  2.9  — 3.4. 

Insoluble  in  hydrochloric  acid.  Tremolite  fuses  quietly  at  4  to  practi- 
cally a  colorless  glass.  Actinolite  fuses  to  a  greenish  or  brownish  globule. 

Hornblende  fuses  to  a  black  mass  and  gives  a  slight  yellowish  flame. 

The  amphiboles  are  similar  to  the  pyroxenes,  and,  like  them,  are  very 

important  rock-forming  minerals.  They  occur  in  metamorphic  and 
igneous  rocks,  and  the  common  varieties  are  to  be  found  in  every 
county.  There  are  numerous  varieties  and  those  found  in  the  State 

will  be  briefly  mentioned. 

Tremolite.  Lime-magnesia  amphibole,  CaMgo(Si03)4.  Common  as 
a  metamorphic  mineral  in  schists  and  crystalline  limestones  in  w-hite 

or  gray  long  prismatic  and  fibrous  aggregates. 

Refractive  indices :      cc  =  1.6m> :  ̂   =  1 .623  :  y  =  1 .635. 

Asbestos  is  a  soft  fibrous  form  of  amphibole  having  the  composition  of 
tremolite  or  actinolite.  Much  of  the  asbestos  of  the  State  is,  however, 
serpentine-asbestos,  which  is  a  hydrous  form  of  magnesium  silicate. 



164  STATE    MINING    BUREAU. 

Mountain  cork  jukI  Mounlain  Itaihcr  are  cork-like;  and  leathery 
masses  of  treinolile. 

Actinolitc.  Jjime-inagnesia-iron  aiupliibole,  Ca(Mg,Fe);{8i40i2-  Very 
abundant  in  tlie  schists  of  the  Coast  Ranges  and  Sierras.  Generally 
found  in  reticulated  long  prismatic  crystals,  sometimes  fibrous.  Color 

is  bright  grass  green  to  dark  green. 

liefractivo    indices:      oc  ==1.011  ;    ̂   =  1.G27;    y  =  l.()3G. 

Smaragdite  is  an  emerald-green  foliated  vari(!ty  of  actinolitc. 

Gummingtonite  is  an  iron-magnesia  amphibole  similar  to  anthophyl- 
lite. 

Uralite  is  an  amphibole  derived  by  the  alteration  of  pyroxene.  The 

process  of  change  from  pyroxene  to  amphibole  is  called  ''uralitization." 
Asheferrite  is  a  variety  of  tremolite. 

Edenite  is  a  light  green  aluminous  variety  of  amphibole. 

Hornblende.  A  lime-magnesia-iron-alumina  amphibole  similar  to 
augite  in  its  general  composition. 

Refractive  indices:     oc  =1-629;   ̂   =  1.G42;   y  =  l.G53. 

Hornblende  is  the  commonest  of  the  amphiboles  and  is  found  in  large 

cleavage  masses  to  fibrous.  Common  color  is  black  to  very  dark  green, 
sometimes  brown.  Hornblende  is  characteristic  of  the  acid  and  inter- 

mediate eruptive  rocks  while  augite  is  characteristic  of  the  basic.  Horn- 

blende forms  large  areas  of  schists  or  amphibolites  and  is  also  a  con- 
stituent of  granite,  s.yenite,  diorite,  rhyolite  and  trachyte.  Less  common 

in  gabbro,  diabase  and  basalt. 
Soretite  is  an  amphibole  showing  some  optical  differences  from 

hornblende. 

Pargasite  is  an  amphibole  between  hornblende  and  glaucophane  in 

composition,  but  is  generally  classed  as  hornblende. 

Carinthine  is  an  amphibole  between  hornblende  and  glaucophane  in 

composition. 

Amador  County:  Sheets  of  mountain  leather  with  mountain  cork 

have  been  found  at  the  Little  Grass  Valley  mine,  Pine  Grove.  Some 
asbestos  occurs  near  Oleta. 

Butte  County:  Hornblende  is  the  most  abundant  constituent  of  a 

quartz-amphibole  diorite  on  ridge  between  this  and  Plumas  counties 

and  has  been  analysed  by  Valentine,  Turner*^'^^'^^^ 
SiOo  TiOo        AI2O3        CroOs        FssOa        FeO  MnO         CaO  MgO  NaaO 

50.08         0.76         7.97         0.16         2.69         6.71         0.49         11.31  16.31  1.22 
KoO  HoO        P2O5 

0.46         1.40         tr.         99.46  per  cent 

Tremolite  asbestos  occurs  in  limestone  on  Berry  Creek.  Reported 
from  near  Blinzig. 
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Calaveras  County:  Massive  black  lioriiblendc  in  lar«re  crystals  occur 
in  the  country  rock  of  the  Shenandoah  mine,  ten  miles  northeast  of 

San  Andreas.     Actinolite  is  coiniiion  near  X'alley  Sprinpfs. 
Contra  Costa  County:  Treniolite  and  actinolite  are  common  in  the 

schists  north  of  Berkeley  and  near  San  Pablo,  and  have  been  analysed 

by  Blasdale<i\ H2O 

SlOo      AI..O3    Fe.Oa  FeO      MgO       CaO      Na-O     KoO  at  100°  ab.  100*» 
Tremolite    56.6S     1.79     1.70     2.23     10.35     15.80       _.        __      0.10     2.25  =90.90% 

.  r  55.21     3.45       __      7.49     18.97     10.50     2.45       __        __      1.75  =99.86 

Actmolite|--^^^^.     o  q-       __      597     1945     i2.13     1.94     0.30       __      2.58  =99.98 

Del  Norte  County  :    Tremolite  is  found  near  Diamond  Creek. 

El  Dorado  County :  Large  cleavage  masses  of  black  hornblende  occur 

with  orthoclase,  bornite,  molybdenite,  epidote  and  axinite  at  the  old 

Cosumnes  Copper  mine  near  Fairplay.  Bladed  crystals  of  green  actino- 
lite occur  in  the  schists  near  Latrobe.  Short  white  fibers  as  asbestos 

occur  near  Georgetown. 

Fresno  County:  Large  crystals  of  hornl)lende  in  massive  hornblende 
rock  occur  at  the  Cinnamon  Bear  mine  near  Pine  Flat.  Asbestos  is 

reported  to  occur  thirty  miles  east  of  Sanger. 

Humboldt  County :  ]\Iassive  hornblende  occurs  west  of  Three  Creeks 

near  Horse  Mountain.  Actinolite  schist  with  chlorite  occurs  at  Brice- 
land. 

Inyo  County:  Masses  of  mountain  cork  are  found  in  the  Swansea 

district  and  in  Craig's  Canyon  on  the  east  slope  of  the  Inyo  Mountains. 
Kern  County :  ̂ Mountain  leather  occurs  near  Keene.  Actinolite  and 

tremolite  occur  in  schists  near  Randsburg.  Large  columnar,  brittle 

tremolite  occurs  at  Toll  Gate  Canyon.  ̂ Mountain  cork  occurs  at  the  Tom 
Reed  mine. 

Los  Angeles  County :  Crystalline  masses  of  tremolite  occur  in  calcite 

in  I'^pper  San  Gabriel  mining  district. 
^ladera  CouMty :  Asbestos  occur:,  at  the  Savannah  mine.  Grub  Gulch, 

and  at  the  Baker  mine  near  Coarse  Gold.  Actinolite  schists  carrying 

pyrrhotite  and  chalcopyrite  occur  at  the  Heiskell  mine. 

Marin  County :  Actinolite  is  common  in  the  lawsonite  schist  of  Reed 
Station.  Massive  black  hornblende  occurs  near  Reed  Station  in  close 

proximity  to  the  lawsonite. 

Mariposa  County:  Hornblende  is  a  constituent  of:  1,  the  gabbro 

of  Beaver  Creek,  near  Big  Trees;  and,  2,  of  a  quartz-monzonite  on 

Tioga  road,  southeast  of  Mount  Hoffman,  Turner^'^^^^^  The  first  has 
been  analysed  by  Valentine  and  the  second  by  Hillebrand. 

1. 
SiOo 
46.08 TiOo 0.77 

AloOs 

10.56 VoOs       FeoOa 
2.81 

FeO 
8.30 

MnO 
0.15 

NiO          CaO 
12.64 

MgO 
14.40 

2. 47.49 1.21 7.07 0.04        4.S8 10.69 0.51 0.02        11.92 13.06 

NasO 
1.62 

KoO 

0.34 
LioO 
none 

HoO 

at  100°    ab. 100° 0.17         1.97 

P2O5 

0.18 
F 

none 
=  99.99% 

0.75 0.49 tr. 1.86 none 0.06 =  100.05  —  0^2= 
:  100.03 
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Some  iisbcstos  occurs  cast  ui'  the  Mari|)()sa  (ii-aiit.  Lar^c  cry.stals  of 
liornl)l(Mi(lo  as  rock  masses  oc(;ur  near  El  J^ortal. 

Mendocino  (\)ii)ity:  Actinolite  oceurs  at  Calpella.  liar^e  masses  of 

i^ood  actiiiolilc  pi'isms  occur  ii(>ar   Potter  Valley. 
Mono  County :  Jjong  prisms  of  hornblende  occur  in  the  cavities  of 

lava  near  l^ridgeport,  with  forms:  (001),  (010),  (100),  (110),  (201), 

(021),  (T31),  Schaller(6). 
Monterey  County :   Actinolite  is  found  in  schists  near  Soledad. 

Napa  County :    Tremolite  occurs  in  Chiles  Valley. 

Nevada  County :  Hornblende  occurs  in  large  crystals  in  the  granodio- 

rite  of  Nevada  City  and  Grass  Valley,  Lindgren^^\  Uralite  is  common 
in  the  diorite  of  this  locality.  Large  cleavage  prisms  of  hornblende  in 
schist  occur  in  the  Birchville  district. 

Placer  County :  Large  masses  of  asbestos  are  found  at  Wisconsin  Hill 

and  Arizona  Flat.  Long  white  fiber.s  of  asbestos  occur  one-quarter 

mile  east  of  Iowa  Hill.  Long  silky  fibers  of  light  green  to  white  asbes- 
tos are  found  south  of  Towle. 

Plumas  County :  Edenite  is  a  constituent  of  the  plumasite  of  Spanish 

Peak,  Lawson^"*\  Actinolite  and  hornblende  occur  at  Engels  as  rock 
constituents.  Good-fibered  asbestos  occurs  at  the  Fireproof  Asbestos 
mine  near  Sloat.     Green  asbestos  is  found  near  Spring  Garden. 

Riverside  County:  Actinolite,  tremolite  and  anthopyllite  occur  in 
the  schist  of  Eagle  Mountains.  A  good  deposit  of  asbestos  is  reported 

fifteen  miles  southeast  of  Palm  Springs.  Black  hornblende  is  a  con- 

stituent of  the  grano-diorite  at  Crestmore.  Some  tremolite  has  also  been 
found. 

San  Benito  County :  Actinolite  occurs  in  the  veins  and  wall-rock  in 

capillary  bunches  at  the  benitoite  locality,  Louderback^^^  Good  speci- 
mens at  Tres  Pinos. 

San  Bernardino  County:  Cummingtonite  has  been  found  near  Dag- 
gett, with  calcite.  Asbeferrite  occurs  at  Halleck.  Coarse  iibered  tremo- 

lite occurs  in  the  Oro  Grande  district. 

San  Diego  County :  Large  crystals  of  black  hornblende  forming  rock 
masses  occur  four  miles  east  of  Fallbrook.  Also  large  crystals  near 
Mexican  line. 

San  Francisco  County :  Actinolite  occurs  in  the  schists  on  Angel 
Island. 

Santa  Clara  County:  Actinolite,  smaragdite,  soretite,  pargasite  and 
caranthine  occur  in  the  eclogites  of  Oak  Ridge  and  Calaveras  Valley, 

Margoei^i'.  J.  P.  Smith^^'.  Specimens  twelve  miles  east  of  Gilroy. 
Fibrous  tremolite  is  found  near  Morgan  Hill. 

Shasta  County :  Long  fibrous  white  tremolite  or  asbestos  occurs  in  the 
Stock  Asbestos  mine  near  Sims. 
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Siorra  County  :   Lonpr  fibers  of  aslx^stos  oofiir  on  (ioodypar  Har  Creek. 

SisU-iyou  County  :  Trciiiolitc  as])estos  occurs  in  the  Blue  Ledj]^e  mining 
district. 

Sonoma  County :  Lar^e  crystals  of  actinolite  occur  in  foliated  talc, 

near  Petaluuia.  ^Mentioned  by  AV.  P.  Blake^^\  Smaragdite  occurs  in 

the  glaueophane-jrneiss  near  Santa  Rosa,  Mur»i:oci^^'.  Actinolite  is  com- 
mon with  glaucophano  at  Camp  Sleeker.  Coarse  actinolite  prisms  occur 

on  ITasey  Ranch,  west  of  Cloverdale. 

Trinity  County:  ̂ lassive  hornblende  occurs  near  AVildwood  and  Otto 

Rest.     Lar^re  crystals  are  found  near  Trinity  Center  and  Douglas  City. 
Tulare  County:  Asbestos  occurs  near  Globe  and  near  Porterville. 

Treraolite  and  hornblende  occur  at  tlie  AYhite  Chief  mine. 

Tuolumne  County:  AVhite  fibrous  tremolite  occurs  in  the  marble 

near  Columbia  :  asbestos  near  Chinese  Camp  and  ]\lontezuma ;  mountain 
cork  at  Sawmill  Flat  and  on  Table  Mountain. 

Yuba  County :  Small  amounts  of  tremolite  asbestos  occur  near  Chal- 
lenge. 

180.     GLAUCOPHANE— Blue    Hornblende. 

Silicate  of  sodium,  aluminium,  iron   and   magnesium,   essentially   NaA  1(8103)2 

(Fe,Mg)Si03. 

Monoclinic.  Generally  fibrous  massive.  Cleavage  perfect  prismatic. 
Color  deep  blue  to  bluish  black.  Streak  grajish  blue.  Strongly  pleochroic. 

Vitreous  luster.     H  =  6  —  G.5;G  =  3.1. 

Refractive  indices:     oc  =3.621;   /J  =  1.CS8;  y  =  l.(j38. 
Fuses  quietly  and  yields  a  strong  yellow  flame  of  sodium.  Insoluble  in 

acid. 

Glaucophane  is  a  constituent  of  schists  and  gneisses  which  have  been 

formed  by  metamorphism  of  igneous  rocks  containing  a  high  percentage 

of  sodium.  Extensive  areas  of  glaucophane  rocks  exist  in  California 

along  the  Coast  Range  and  they  have  been  described  by  Becker ^i^, 

Ransome(2),  Lawson^D,  Palache^^),  J.  P.  Smith^^^,  Murgoci(i>,  Hanks^^), 
and  others. 

Crossite.  This  name  was  given  by  Palache*^^^  to  a  mineral  which 
differed  from  glaucophane  in  its  optical  orientation  and  with  a  com- 

position between  it  and  riebeckite. 

Refractive  indices:     cc  =1-657:  ^  =  1.659;  y  =  1.663. 

Contra  Costa  County :  The  glaucophane  from  the  schists  near  San 

Pablo  was  analysed  by  Blasdale^^\ 
SiOo      AI2O3    FeoOs    FeO     MgO      CaO     Xa.O     K^O     HoO     TiO-    MnO 

54.52       9.25     4.44     9.81     10.33     1.98     7.56     0.16     l."78     0.39     0.46      =100.68% 52.39     11.29     3.74     9.13     11.37     3.03     6.14       tr.      2.57     0.14       tr.       =  99.80 
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Crossite  was  ioiuid  in  a  boulder  on  tlie  hillside  noilh  of  Berkeley  and 

was  described  ])y  Palache^^^  as  a  new  amphibole,  with  analysis  by 
W.  S.  T.  Smith. 

SiOo      AloOa    FesOa    FeO    MnO  MgO     CaO    NaoO     K2O      H2O 
55.02     4.75     10.91     0.46     tr.     D.30     2.3S     7.()2     0.27     imdel.      -:  1)9.70% 

Fresno  County :  Common  in  the  Coast  Range  from  Coalinga  to  Liv- 
ermore  Pass. 

Humboldt  County:  Occurs  above  Orleans  on  Klamath  River  and  on 

east  side  of  «Taeoby  Creek  above  Bayside. 

Lake  County:  Masses  have  been  found  in  the  mountains  near  Upper 
Lake. 

Marin  County :    Common  in  the  schists  near  Reed  Station. 

Mendocino  County:  Common  near  Calpella.  With  hornblende,  bio- 
tite  and  quartz  at  Long  Vale. 

Monterey  County :  In  the  schist  near  Pleyto. 

Napa  County.    In  schist  near  Calistoga. 
San  Benito  County :  A  glaucophane  resembling  crossite  occurs  in  the 

natrolite  vein  carrying  the  benitoite  near  the  headwaters  of  the  San 

Benito  River,  and  w^as  analysed  by  Blasdale,  Louderback*^^^ HoO 

SiO;>     AI0O3      FeO      MnO     MgO      CaO    Na^O     KoO       at  100°    ab.  100° 
52.94     3.76     13.40     1.44     11.54     5.45     5.11     0.43         1.31         3.72     =99.10% 

San  Francisco  County :  In  the  schist  of  Angel  Island. 

Santa  Clara  County:  Murgoci^^^  mentions  glaucophane  as  a  con- 
stituent of  eclogite,  quartzite,  mica  schist  and  greenstone  in  the  Cala- 

veras Valley. 

Sonoma  County :  Associated  with  actinolite,  garnet,  epidote  and 

quartz  in  schist  near  Healdsburg.  Also  at  Camp  Meeker  and  near 
Petaluma. 

Stanislaus  County:   In  schist  east  of  Red  Mountain. 

Trinity  County :   Occurs  near  Hayfork. 

181.     CROCIDOLITE. 

Silicate  of  sodium  and  iron,  essentially  NaFe(Si03)o.FeSi03. 

Monoclinic.     Usually    fibrous.     Cleavage    perfect    prismatic.     Color    deep 

blue  or  green.     Vitreous  luster.     11  =  4;  G  =  3.2  —  3.3.     Pleochroic. 
Refractive  index:     /5  =  1.70. 
Fuses  with  slight  intumescence  to  a  black  magnetic  mass  and  colors  the 

flame  yellow.     Insoluble  in  acid. 

A  rock-forming  mineral  similar  to  the  amphiboles  and  glaucophanes 
but  not  so  common. 

Cataphorite  is  a  soda-iron  crocidolite  between  berkevikite  and  arfved- 
sonite  in  optical  characters. 
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Lake  County:  Fibrous  veins  of  ])lu('  crocidolite  are  said  to  occur  in 
schist  near  Lakeport. 

^Monterey  County:    Occurs  in  schist   near  IMeyto. 

Plumas  County:  Crocidolite  and  cataphorite  occur  in  the  syenite  of 

Spanish  Peak,  ̂ Murgoci^^^ 
Santa  Clara  County:  Cataphorite  is  a  constituent  of  diorite  at  Oak 

Ridge,  Calaveras  Valley,  Murgoci^^\  Crocidolite  occurs  as  bluish 
fibrous  seams  in  metamorphic  rock  east  of  Mount  Hamilton,  and  an 

analysis  of  it  by  A.  K.  Schellinger  is  given  by  Rogers* -''^ 
SiOo  AloOi         FeoO:,  FeO  MgO         CaO     Na^OCby  diff. )     H2O 
50.65         0.90         19.21         21.70         0.79         0.39         4.93  1.43 

NOT    GROUPED. 

182.     BERYL. 

Silicate   of   beryllium   and   alumiuium,    BeoALSiaOis.  ' 

Hexajroual.     Prismatic  crystals,  sometimes  very  large.     Color  greeu,  blue, 

rose,  yellow,     ̂ 'itreous  luster.     11  =  7.5  —  S;  G  =  2.63  —  2.80. 
Ilefractivo  iudices  :    £  =  1.504;  ̂ (^  =  1.568. 

Whiteu.s  and   is  very   difficult   to  fuse,   yielding  an  enanu-l.      Insoluble   in 
acid. 

Beryl  is  found  as  crystals  varying  greatly  in  size  in  acid  pegmatite 

veins,  generally.  Most  of  the  beryl  known  to  occur  in  the  State  is 
limited  to  the  series  of  feldspathie  pegmatite  veins  of  Riverside  and  San 

Diego  counties,  in  which  the  beautiful  gem  tourmalines  occur.  Trans- 
parent aciuamarine,  golden,  deep  green  and  blue  crystals,  forming 

beautiful  gems  when  cut,  occur  in  these  pegmatites. 

El  Dorado  County :  Rich  green  emerald  beryl  has  been  found  near 

Georgetown.    The  crystals  are  most  too  .small  to  cut  as  gems. 

Fresno  County :  Beryl  is  said  to  be  as.sociated  with  the  feldspar  five 
miles  northeast  of  Trimmer. 

Riverside  County :  Fine  yellow  and  green  beryls  occur  at  Coahuila 
and  rose  crystals  near  Hemet. 

San  Bernardino  County:  Blue  and  green  beryl  is  found  in  northern 

part  of  county. 

San  Diego  County :  Yellow,  green  and  blue  crystals  occur  in  the 

Palomar  Mountains,  nine  miles  southeast  of  Pala :  Some  rose,  yellow 

and  green  occur  at  Pala  and  ]\Iesa  Grande.  Green  crystals  from  Rincon 

have  the  forms:  (lOTO).  (0001),  (lOTl),  (1120),  (1121),  (2130),  (1122), 
(13J.T4.1)  and  rose  crystals  the  forms :  (lOlO),  (112T),  (lOTl),  (0001), 

(2131),  Eakle(<^).     Mentioned  by  Kunz<'),  Schaller^^),  and  Rogers^-') 
Pink  beryl  occurs  at  Katrina  mine.  Pala.  Golden  beryl  one  mile 

noitliwest  of  Jacumba.  Gem  beryl  at  Crystal  Gem  mine,  eight  miles 
northwest  of  Jacumba.     Fine,  large  crvstals  from  Aguanga  Mountain. 
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(loldcii  and  jKiuamariiic  at  \\\v  Esmeralda  iniiic.     Kino  crystaLs  at  the 

Surpi'isc,  A  H  (\  ITercules  and  Lookout  mines,  Ramona. 

Tuolumne  County :  W.  P.  Blake^^^  reported  beryl  from  near  James- 
town. 

183.     NEPHELITE— Eleolite. 

SilicaU*  of  uliiiniiiiuui,  sodiiuii   and   potassium,   KoNa„Al^Si^034. 

Hexagonal.      Generally   massive,   compact   as   a   rock  constituent.      Color 

greenish  gray  to  brown.     H  =  5.5 — (J ;  G  =  2.55 — 2.(>r).     Luster  greasy. 
Refractive  indices:    g=].53<S;  j,,=:  1.542. 
Fuses  quietly  to  a  colorless  glass  and  cxilors  the  flame  yellow  on  account 

of  the  large  amount  of  sodium  present.     Gelatinizes  with  hydrochloric  acid. 

Nepheline  roeks  are  apparently  verv'  rare  in  California  since  they 
have  never  been  reported  in  petrographical  literature. 

Tulare  County :   Found  as  a  constituent  of  a  boulder  of  fine-grained 

gray  syenite  along  the  Strathmore-Lindsay  Canal. 

184.     SODALITE. 

Silicate  of  sodium  and  aluminum  with  chlorine,  o  NaAlSiOi.  NaCl. 

Isometric.  Usually  massive.  Brittle.  Color  blue  to  gray.  H  =  5.5 — 6; 
G  =  2.14— 2.30. 

Refractive  index:  «  =  1.483. 

Becomes  white  on  heating  and  fuses  with  intumescence  to  a  colorless 
glass.  Soluble  in  hydrochloric  acid,  yielding  gelatinous  silica.  Dissolved 
in  nitric  acid,  and  adding  silver  nitrate,  silver  chloride  is  precipitated. 

Los  Angeles  County :    The  optical  properties  of  the  so-called  lazurite 
from  San  Antonio  Creek  indicate  that  it  is  sodalite  and  not  lazurite. 

185.     NOSEAN— Noselite. 

Silicate  of  sodium  and  aluminium  with  sodium  sulphate,  Na4(NaS04.Al)Al2(  8104)3. 

Isometric.     Granular.     Color  gray,  blue,  brown.     H  =  5.5  ;G  =  2.25  —  2.4. 
Refractive  index:    n  =1.495. 

Easily  fusible  and  is  easily  soluble,  yielding  gelatinous  silica.  Barium 

chloride  added  to  a  hydrochloric  acid  solution  will  precipitate  barium  sul- 
phate.    Fuses  with  intense  yellow  flame. 

A  rare  rock-forming  mineral  characteristic  of  nepheline  rocks  which 
have  not  been  reported  in  the  State. 

San  Bernardino  County:  There  is  a  specimen  of  nosean  rock  from 
Calico  exhibited  in  the  museum  of  the  State  Mining  Bureau. 
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186.     LAZURITE— Lapis-Lazuli. 

Silicate  of  sodium  and   ahiniinium   with   s(»(li\inj   sulphide,   Xa«(NaS3.Al)  Al2(Si04),. 

L*<ometric.     Massive.     Color    deep     azuru-bluo     or     violot-bliie.     Vitreous 
luster.     11  =  5  —  5.5;  G  =i  2.38  —  2.45. 

Refractive  index:     »=:1.50. 

(ielatinous  an<l  reacts  similar  to  noselite.     A  faint  odor  of  hydrofrcn  sul- 
phide  may   be  detected    wIkmi   treated   with    hydrochloric   acid. 

The  blue  ornamental  mineral  lapis-laziili  is  rare,  and  is  only  definitely 
known  to  occur  in  one  locality.  A  ])lue  lazulite  and  a  blue  dumortierite 

have  been  erroneously  reported  as  lazurite. 

Los  Angreles  County :  Small  boulders  of  limestone  containing  lapis- 
lazuli  with  pyrite  occur  in  the  bed  of  San  Antonio  Creek,  near  Uplands. 
The  boulders  come  from  an  old  prospect  which  was  thought  to  be  a 

silver  deposit.  It  occurs  on  the  north  slope  of  south  fork  of  Ca.scade 

Canyon,  1^  miles  east  of  the  "Hogback"  in  San  Antonio  Canyon,  twelve 
miles  from  Upland.  The  occurrence  has  been  described  as  lapis-lazuli 

by  Surr^^'. 
Madera  Count}' :  Specimens  are  said  to  have  been  found  in  the 

Minaret  Mountains. 

San  Bernardino  County :  A  small  boulder  of  gray  limestone  con- 

taining lapis-lazuli,  pyrite,  diopside  and  an  unknown  mineral  was 

reported  as  coming  from  this  county  by  Rogers^ ^\  It  is  possibly  a 
stray  boulder  from  the  Los  Angeles  deposit. 

187.     GARNET. 

Silicate  of  Ca,Mg.Al,Fe,Ci',^^u.  etc..  forming  several  varieties. 

Isometric.  Rhombic  dodecahedrons  and  trapezohedrous  very  common. 
Also  compact  to  granular  massive.  Color  generally  some  shade  of  red  ;  often 

yellow,  brown,  lire-cn.  black,  and  while.  \'itreous  luster.  n  =  <K5  —  7.5: 
G- 3.15  — 4.3. 

Most  garnets  are  fusible  at  about  o  to  a  brownish  jrlass.  but  are  insoluble. 
The  iron  garnets,  almandite  and  andradite.  become  magnetic  when  fused  and 
are  slightly  soluble,  yielding  a  small  amount  of  gelatinous  silica.  Uvarovite 
is  infusible,  but  yields  a  chromium  bead  with  borax.  Spessartile  yields  a 

manganese  bead  with  borax.  The  bases  of  most  garnets  can  best  be  deter- 

mined by  wet  methods,  that  is :  precipitation  of  each  from  solution  bj' 
reagents. 

Garnet  is  one  of  the  very  common  minerals  of  the  State  and  probably 

all  of  the  known  varieties  occur.  It  is  generally  a  product  of  meta- 
morphism  and  is  common  in  metamorphic  rocks  such  as  gneiss,  schist, 

quartzite  and  crystalline  limestone.  As  a  contact  mineral  formed  by 

the  intrusion  of  igneous  rock  into  limestone  and  other  rock  it  is  often 

found  in  fine  large  crystals.  Common  constituent  of  beach  sands  and 

of  the  concentrates  of  mining  districts.  There  are  several  varieties 
based  on  composition. 
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Grossularili ,  issonilCy  hyacinl/i,  cinnamon  stone.     Lime-alumina  gar- 

net, CaALSiaOpj.     Common  as  a  contact  mineral  in  crystalline  lime- 
stone.    Generally   a    li^ht   shade   of   red   or   green,   sometimes   almost 

white,  and  when  clear  forms  a  valued  gem. 

Refractive  index:    w=:  1.735 — 1.7G3. 

Pyropc.     Magnesia-alumina   garnet,   MgaAUSi^Oio.     Occurs  usually 
in  serpentine  and  peridotite.     Deep  blood-red  color. 

Kefractive  index:    n  =  1.705 — 1.742. 

Almanditc.     Iron-alumina  garnet,  Fe^AloSiaOia-     Common  garnet  of 
gneisses  and  schists.     Brownish  red  and  sometimes  of  gem  value. 

Refractive  index:    ?i  =  1.778—1.830. 

Andradite.  Lime-iron  garnet,  Ca3FeoSioOi2-  Common  garnet  of 
gneisses  and  schists.     Rarely  clear  enough  for  gems. 

Refractive  index:  n  =  1.805 — 1.895. 

Topcpzolite.  Lime-iron  garnet,  CagFeoSigOis.  Occurs  usually  in 
crystalline  limestone  and  schist.     Yellow  garnet. 

Spessartite.  Manganese-alumina  garnet,  MnaALSigOi-j.  Occurs  usu- 
ally in  pegmatite  veins.     Light  rose  shade. 
Refractive  index:    n  =  1.800— 1.811. 

Uvarovite.     Chrome  garnet,  CagCrgSigOio-     Generally  found  as  crys- 
tals coating  massive  chromite.     Color  emerald-green. 
Refractive  index  :    n  =  1.838. 

Trautwinite,  which  was  described  as  a  new  mineral  by  Goldsmith ^^\ 
appears  to  be  a  mixture  of  uvarovite  and  chromite. 

Alpine  County :  The  old  Rogers  copper  claim  in  Hope  Valley  was 

located  in  garnet  rock.  W.  P.  Blake*^^^  reported  fine  green  grossularite 
from  this  valley. 

Butte  County :  Red  and  brown  garnet  was  common  in  the  sands  of 

the  gold  washings  at  Cherokee,  Silliman^^^ 
Calaveras  County:  Found  at  Bald  Point  on  Mokelumne  River;  in 

the  gravels  of  San  Andreas.  Good  crystals  of  andradite  in  schist  at  the 
Shenandoah  mine. 

Del  Norte  County :  Common  in  the  sands  at  Crescent  City,  Gilbert 

Creek,  Smith  River. 

El  Dorado  County :  Large  crystals  of  grossularite  have  been  found  at 

the  old  Cosumnes  copper  mine.  Good  crystals  nine  miles  southeast  of 

Placerville.  Massive  at  Pilot  Hill,  W.  P.  Blake *^^\  Common  near 
Georgetown.  At  the  Lilyoma  mine,  Pilot  Hill,  crystals  occur  associated 

with  chalcopyrite,  galena,  calcite  and  quartz.  Grossularite  occurs  with 

calcite.  specular  hematite,  pyrite  and  ehalcopyrite  at  the  Rodgers  mine, 

in  eastern  part  of  county. 
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FrCNiio  County:  Occurs  at  Grub  (jruldi  iiiid  Fort  Miller.  Tlu;  liuic- 

stonc  near  Trinnncr  contains  much  Li^arnct.  Ui-own  garnet  is  associated 

with  ixvccu  tournialin(»  on  Spanish  l*eak  in  a  ledge  of  white  (juartz. 
Near  Dunlop  in  crystals.  Found  near  Spanish  Mountain.  In  calcite  at 

San  Ramon  a  white  oi)a(iue  garnet  occurs  with  the  green  californite,  on 
south  side  of  Watt  Valley.  Associated  with  galena  and  chalcopyrite  at 
the  Fresno  Chief  mine. 

Humboldt  County :  Connuon  in  the  sands  at  Gold  Bluff  and  Orleans. 

In  chlorite  schist  at  Big  Lagoon. 

Inyo  County :  Crystals  and  massive  garnet  are  found  in  the  Coso  and 

Inyo  mountains.  Fine  large  crystals  of  grossularite  occurred  associ- 
ated with  white  massive  datolite  and  greenish  brown  vesuvianite  at  the 

San  Carlos  mine  and  the  mineral  was  analysed  by  J.  L.  Smith^^^ 
SiOo  -AloOs         FeoOa        MnOo        CaO  MgO 
42.01         17.70         5.00         0.20         35.01         0.13         =100.17%         G  =  3.59 

Andradite  occui's  with  epidote  and  scheelite  in  Deei)  Canyon  eight 

miles  west  of  Bishop.  This  deposit  was  described  ))y  Knopfs" '.  Com- 
mon in  limestone  at  contact  with  aplite  at  the  Green  Monster  mine. 

As  a  contact  metamorphic  mineral  in  limestone  in  ]\Iajourka  Canyon. 

Kern  County:  Massive  near  Hot  Springs  between  Havilah  and  Kern- 

ville  and  on  summit  between  Walker's  Basin  and  Havilah.  Sand  gar- 
net is  abundant  at  Soapstone  Mountain. 

Lassen  County :  Common  at  the  Diamond  mine. 

Los  Angeles  County :  In  sands  at  Mount  ]\Ieadows. 

Madera  County.  Common  in  the  Hildreth  district  and  at  ]\It.  Ray- 
mond. Garnet  rock  carrying  galena  occurs  at  the  De  Sota  mine,  North 

Fork  mining  district. 

Marin  County :  Andradite  crystals  are  common  in  the  schist  of  the 
Tiburon  Peninsular. 

Mariposa  County:  Massive  brown  almandite  occurs  on  Mount  Hoff- 
man. Good  crystals  are  found  at  the  junction  of  Moore  Creek  and 

Mokelumne  River. 

Mendocino  County :  Common  in  the  sands  at  Fort  Bragg.  The  green 
uvarovite  coats  chromite  about  twelve  miles  north  of  AVillets. 

Monterey  County :  Common  in  the  sands  of  the  Los  Burros  district. 

Uvarovite  has  been  found  coating  chromite  in  the  county.  Trautwdnite, 

which  was  described  as  a  new^  mineral  by  Goldsmitli^^^,  from  this  county, 

appears  from  the  analj^sis  to  be  a  mixture  of  uvarovite  and  chromite. 
SiOo        CraOs        FeoQs       AI2O3       CaO        MgO        Ign. 
21.7S      38.39       13.29       0.81       18.58       7.88       0.11       =100.84%      G  =  3.505 

P.yrope  garnet  occurs  in  granitic  rock  on  Xaciemento  River. 

Nevada  County  :  In  the  concentrates  of  the  Rough  and  Ready  district. 

With   wollastonite  at  Grass  Valley.  Lindgren"''.    Fine  green   crystals 
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coMt  tlu'  cliromitc  at  lli<'  \ici\  licd'^c  mine,  two  miles  soul liwcst  of  Wash- 
injj^toii,  iissociated  willi  rliodochroinc  ami  kammererite. 

Orange  County:  A  constituent  of  the  rschists  near  Anaheim.  Pale 

apple-grecm  pebbh^s  of  grossularite  were  found  near  Kl  Toro  and 

analysed  by  Steiger,  Clarke^"^^ 
SiO,.    TiOo    AI0O3    FeoOs    FeO       CaO       :sigO     Alk    I'-Oj    Ign. 
37.54     tr.     22.84     0.79     0.20     3(5.60     0.44     0.13     tr.     1.74  ==100.40%     G  =  3.485 

Placer  County :  Essonite  is  found  at  Deer  Park,  and  on  the  American 
River  near  Towle.  Uvarovite  has  been  found  on  chromite  near  Auburn. 

Andradite  with  epidote  anthophyllite,  augite  and  chalcopyrite  occurs 
in  the  magnetite  deposit  at  Ilotaling.  Fine  uvarovite  crystals  have 
been  found  on  chromite,  seven  miles  soutlieast  of  Xcnvcastle  at  Farmer 

Swanton  mine,  with  rhodochrome  and  kammererite. 

Plumas  County :  In  sands  at  Nelson  Point  and  at  the  Good  Hope 
mine.  Oily  green  gro^ssularite  occurs  at  the  Good  Hope  mine.  Found 

with  epidote  and  the  copper  sulphides  at  the  Duncan  mine,  Genessee 
district,  at  contact  of  limcvstone  and  granodiorite.  Occurs  near  Portola 

in  quartz  rock. 

Riverside  County :  One  of  the  minerals  in  the  concentrates  at  Hol- 
comb.  Occurs  massive  at  the  Santa  Ana  tin  district.  Hyacinth  or 
essonite  is  found  at  Hemet.  Abundance  of  grossularite  and  some 

andradite  garnet  occurs  in  the  crystalline  limestone  at  Crestmore, 

associated  with  vesuvianite,  diopside  and  wilkeite.  An  analysis  of  the 

grossularite  by  J.  Buford  Wright  gave : 
Si02       AI0O3    FeoOs    FeO      CuO      CaO      MgO    Na-.O    H^O 
35.52     21.11     3.95     0.60     0.70     30.00     0.7S     0.20     1.23  =  100.15%     G  =  3.39 

Essonite  or  hyacinth  garnet  occurs  with  tourmaline  in  fine  crystals  at 

Coahuila.     Near  ̂ Mecea  in  considerable  quantity. 

San  Benito  County :  Fine  green  crystals  were  found  coating  chromitd 

and  rhodochrome  at  New  Idria,  Brush^^\ 
San  Bernardino  County :  Found  with  epidote  and  calcite  in  the  iron 

ores  at  Dale.    Red  garnet  and  green  epidote  in  the  Cajon  Pass. 

San  Diego  County :  Fine  crystals  of  transparent  essonite  garnet  are 
found  in  the  tourmaline  districts  of  Mesa  Grande,  Pala  and  Rincon  and 

these  have  been  extensively  cut  into  gems  under  the  name  ''hyacinth." 
Essonite  also  occurs  about  ten  miles  east  of  Jacumbe  Hot  Springs  with 

vesuvianite  and  quartz.  Garnet  is  found  in  the  Julian  district  and  at 

Ballina.  Spessartite  was  reported  from  Mesa  Grande  but  it  may  have 

been  essonite.  Fine  granular  red  at  Rincon.  Rogers^-^  Essonite  or  hya- 
cinth in  good  crystals  from  the  Hercules,  Surprise,  Lookout  and 

Prophet  mines  at  Ramona.  Occurs  also  near  San  Vincente.  Massive 

garnet  used  for  sandpaper  occurs  at  the  ]\[cFall  mine,  7^  miles  south- 

east of  Ramona.    Some  essonite'  is  found  near  Banner.    With  vesuvian- 
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ill*  and  falrit<'  at  Hoiilcvaid.  Aliuaiulitc  in  mica  sdiist  on  San  Mar- 

garita Ranch.     Mas.sivc  IVoni  llic  Dos  Cabczas  district. 

Santa  [Barbara  County:  Coninion  in  tlic  sands  Jit  Point  Sal. 

Santa  Cbira  County:  A  constituent  oi'  the  och)^ites  of  Calaveras 
Valley,  ]\lurgoei^^\  Analysed  from  the  om])liaeite-eclogite  of  Coyote 
Creek  by  W.  0.  Clarke,  J.  P.  Smith^D. 

SiOo  ALO.,  FeO  MgO  CaO 
38.01)         It).  10         20.81         5.07         10.04         =100.38% 

Shasta  County :  Uvarovite  has  been  found  on  ehromite  on  Shotgun 

Creek.  Red  garnet  on  Round  Mountain.  Hands  of  garnet  mixed  with 

pyroxene  occur  on  ]\IcCloud  River  on  contact  between  diabase  and 
carboniferous  limestone.  Yellow  garnet  occurs  with  epidote  near 
Castella. 

Siskiyou  County  :  In  sands  at  Cecilville  and  on  Klamath  River.  I'var- 
ovite  coats  ehromite  war  Callahan  at  the  Martin  ]\IcKean  mine. 

Sonoma  County :  Large  masses  of  garnet  occur  near  Petaluma,  W.  P. 

Blake*^*.  Almandite  garnets  occur  abundant!}'  in  a  chlorite  schist  on 
the  Cox  ranch,  three  miles  west  of  Ilealdsburg.  Grossularite  is  said  to 

occur  near  Petaluma.  Garnets  in  schist  near  Oualala.  With  glauco- 
phane  and  actinolite  in  schists  at  Camp  Meeker  and  near  Ilealdsburg. 

Almandite  garnets  occur  in  chlorite  schist  west  of  Ilealdsburg. 

Trinity  Count}' :  Emerald  green  crystals  of  uvarovite  occur  on 
ehromite  near  Carrville.  Andradite  occurs  at  Peanut.  Found  in  lime- 

stone with  epidote  at  Red  Mountain.  Colorless  grossularite  occurs 

associated  with  epidote,  titanite  and  zircon  in  a  soda  granite-porphyry 
in  the  Iron  ̂ Mountain  district. 

Tulare  County :  White  massive  grossularite  was  found  in  the  north- 

west corner  of  the  county,  which  was  analysed  by  Steiger,  Kunz*^'^^ H2O 

SiOo TiOo 
AI2O3 FeoOs FeO CaO MgO MnO 

at  100=^     ab.  100" 38.59 — 22.24 0.45 0.30 35.97 0.04 
CO2 

0.39 

0.10 
F 

0.17 

0.31          O.SO 
=  100.02% 

Essonite  in  good  crystals  occurs  at  Three  Rivers.  Topazolite  was 
found  at  the  Old  Soldier  mine.  Drum  Valley,  twelve  miles  northeast  of 
Visalia.  Aplome,  a  manganese  andradite,  was  found  near  Yisalia. 

Occurs  with  tremolite  on  North  Tule  River.  With  quartz  and  epidote 
on  Kaweah  River,  twenty-five  miles  northwest  of  Exeter. 

Tuolumne  County :  With  epidote  at  Mutton  ledge ;  in  schist  on  Jarvis 

Ranch  and  at  Soulsbyville.     Occurs  with  quartz  east  of  Columbia. 
Ventura  County :  Abundant  in  sands  in  Piru  district.  Garnets  with 

the  forms:   (110)   and   (21])  occur  in  the  Piru  Mountains. 
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188.     MONTICELLITE. 

Silicate  of  calcium  and   magnesium,  CaMgSiO^. 

Ortliorhombio.  Usually  massive  or  in  grains.  Color  yellowish  gray  or 

light  brown.     H  =  5  —  5.5  ;  G  =  3.03  —  3.25. 

Rcfnu'tivo  indices:     oc  =:l.l>r)l;  y^:n1.«G2;  ...-l.OiJS. 
Almost  infusible,  but  solubh^  witli  gflalinizntion.  Magnesium  can  1)0  pre- 

{•il)itated  from  a  solution  after  all  silica  and  calcium  have  been  removed. 

A  rare  mineral  formed  by  contact  metamorphism  in  a  magnesian 
limestone. 

Riverside  County :  One  of  the  many  minerals  occurring  in  the  crystal- 
line limestone  at  Crestmore.  It  was  found  massive  and  in  isolated 

grains  in  the  blue  calcite,  associated  with  xanthophyllite.  Analj^sed  by 

Eakle^^'^V SiOo  FeO  CaO  MgO 
37.26  3.35  34.2G  24.74       =  99.61% 

189.     OLIVINE— Chrysolite— Peridot. 

Silicate  of  magnesia  and  iron   (Mg,Fe)2Si04. 

Orthorhombic.  Generally  in  grains.  Color  olive-green,  grayish  green. 
Vitreous  luster.     H=:6.5  — 7;  0  =  3.27  —  3.37. 

Refractive  indices:    cx=l.<>G2;  ^=:  1.680:  ̂ ^=i  1.699. 
I^sually  infusible,  but  whitens  when  heated  and  may  become  nu\gnetic  if 

much  iron  is  present.  Soluble  in  hydrochloric  acid,  yielding  gelatinous 
silica. 

Olivine  is  a  rock-forming  mineral  which  is  practically  limited  to  very 
basic  eruptive  rocks  like  diabase,  basalt,  andesite,  gabbro  and  peridotite. 
Occurs  occasionally  in  clear  green  crystals  large  enough  to  cut  into  gems. 

Butte  County:  A  constituent  of  diabase  at  Mooreville  Ridge,  Tur- 
ner <^^\     Also  in  the  concentrates  at  Oroville  and  Cherokee. 

Del  Norte  County :  In  the  sands  at  Crescent  City,  Gilbert  Creek  and 
Smith  River. 

Humboldt  County :  In  the  beach  sands  at  Gold  Bluff  and  also  in  the 
sands  at  Orleans  Bar  and  Trinidad. 

Los  Angeles  County:  Small  amount  is  found  in  the  sand  at  Ocean 
Park. 

Mendocino  County :  Occurs  in  the  sand  at  Fort  Bragg. 

Modoc  County :  Olivine  is  a  constituent  of  the  basalt  near  Cedarville. 
Nevada   County:  In  the  gabbro-serpentine  series  at   Grass  Valley, 

Lindgren^^\ 
Plumas  County:  A  constituent  of  plumasite  at  Spanish  Peak,  Law- 

son^^^. 
Riverside  County:    In  basalts  of  Eagle  Mountains. 

San  Bernardino  County :  Large  bombs  of  granular  olivine  occur  in 

the  basaltic  rocks  of  the  ]\Ioronga  district.  Olivine  bombs  are  common 

in  the  lavas  along  the  State  Highway  near  Amboy. 
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San  Die^o  Comity:  A  coiistituciit  of  the  ̂ al)l)r()  at  Deliesa,  Lawson^^^ 
San  Francisco  County:  In  tlic  sciix'iiline  of  San  Francisco,  Law- 

son^2\  Palachc/-\ 

San  i\IaU'o  County  :   In  th(^  l)eacli  sands  ol"  the  county. 
Santa  Ci'uz  County:  Small  amount  of  the  crystals  in  the  sands  at 

Aptos. 
Siskiyou  County:  At  the  forks  of  the  Salmon  in  sand. 

Trinity  County :  Conmion  constituent  of  the  basic  rocks  west  of 

Trinity  River,  Weaverville  Quadrano^lc. 
Yuba  County:  Quite  a  prominent  constituent  of  the  concentrated 

sands  at  Marysville. 

190.     TEPHROITE. 

Silicate  of  manganese,  Mn.Si04. 

Orthorhombic.  Usually  massive.  Brittle.  Oolor  grayish-red  to  smoky- 
gray.     Luster  vitreous  to  greasy.     H  — 5.5 — 6;  G  =  4.1. 

Refractive    indices:      oc=l-'''59;    Q  =  l.lS(i;   y  =  1.71)7. 
Fuses  to  a  black  mass.  Soluble  in  hydrochloric  acid  with  lii-latinizalion. 

Gives  mangan-ese  and  usually  iron  reactions. 

This  is  one  of  the  I'arer  inaui^anese  minerals  and  only  has  been 

repoi'ted  previously  in  this  country  from  the  zinc  district  of  New  Jer- 
sey, where  it  is  rather  a})undant.  Usually  of  contact  metamorphic 

origin. 

Santa  Clara  County :  Grayish  red  tephroite  in  small  residual  masses 

occurred  in  the  manganese  boulder  found  near  Alum  Rock  Park,  five 

miles  east  of  San  Jose,  Rogers ^^\ 

191.     IDDINGSITE. 

Silicate  of  iron,  magnesium,  calcium  and  sodium. 

Orthorhombic.     Lamellar    crystals.     Cleavage     perfect    macropiuacoidal. 

Color  chestnut-brown  to  yellowish  green.     Bronze  luster.     H  =  2.5;  0  =  2.84. 

Refractive  indices:     oc=l-"0;    /5  =  1.T2;  y=:1.74. 
(Telatinizes  with  acid  and  becomes  magnetic  when  heated. 

Iddingsite  is  the  name  given  by  Lawson^^^  to  a  new  rock-forming 
mineral  similar  to  olivine,  found  in  basic  eruptive  rocks.  Since  its 

discovery  the  mineral  has  been  observed  in  many  other  localities  in 
the  rock  sections. 

Los  Angeles  County :  Occurs  in  basalt  in  the  Santa  Monica  Moun- 
tains. 

Monterey  Count}- :  The  mineral  was  first  observed  in  reddish  sections 
in  the  carmeloite  (augite-andesite)  at  Carmelo  Bay. 

12—22138 
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192.     WILLEMITE. 

Silicate  of  zinc,  ZujSiO^. 

Hexagonal,  rhoiuboliodial.  Crystals  usually  prismatic.  Also  massive  ami 

granular.  (Mcavagd  l)asal.  Color  light  groiMi,  ai)i)lf'-gi<MMi,  Mesh  red.  \'it- 
reous  luster.     H=:.j..5;  G=i3.S9  — 4.18.  / 

Kofrac-tive  indices:    ^  =  1.72.3;  „j=l.()»4. 
Fuses  fo  a  white  enamel.  Soluble  in  hydrochloric  acid,  yielding  gelatinous 

silica.  On  charcoal  a  coating,  yellowish  white,  hot,  and  white  when  cold,  is 
obtained,  which  turns  yellowish-green  when  heated  with  cobalt  nitrate. 

Very  little  zine  has  been  found  in  the  State  except  in  the  form  of  the 

snlphide  and  carbonate.  Willemite  is  sometimes  fonnd  wi'fh  the  more 
common  calamine  as  a  dehydrated  product. 

Tnyo  County :  Found  with  calamine  and  hydrozincite  at  the  Ygnacio 
and  Cerro  Gordo  mines. 

193.     WERNERITE— Scapolite. 

Tetragonal.  Usually  massive  granular.  Color  white,  gray  or  pink. 
H  =  5  — 6;  G  =  2.66  — 2.73. 

Refractive  indices:     g=:1..545;  ̂ ^:=1.567. 

Fuses  easily  with  slight  intumescence  to  a  white  blebby  glass.  Slightly 
attacked  by  hj^drochloric  acii,  but  the  fused  beads  are  soluble  with  gela- 
tinization.      A  yellow   sodium   flame  is   usually   obtained. 

Scapolite  is  the  name  given  to  a  group  of  rock-forming  silicates  con- 
sisting of  isomorphous  mixtures  of  Ca^AlgSieOss  with  Na4Al3Si9024Cl. 

Wernerite  is  the  most  common  member  of  the  group.  The  scapolites 

are  in  general  formed  by  contact  metamorphism. 

Nevada  County:  Scapolite  occurs  in  a  contact  schist  at  Nevada  City 

and  Grass  Valley,  Lindgren^^^ 
Riverside  County :  Scapolite  occurs  in  association  with  green  pyrox- 

ene, quartz,  feldspar,  wollastonite  and  gros^sularite  garnet,  at  Crestmore. 
Occurs  in  small  dikes  with  augite  on  Eagle  Mountains. 

194.     GEHLENITE. 

Silicate  of  calcium  and  aluminum,  CasAL-SioOs,. 

Tetragonal.     Crj-stals  and  massive  granular.     Color  graj'  to  brown.    Vit- 
reous luster.     11  =  5.5—0;   0  =  2.9—3.07. 

Refractive   indices:    £  =  1.061;   (,j  =  1.666. 
Practically  infusible.     Soluble  in  hydrochloric  acid,  forming  a  thick  ̂ ellj. 

A  lime  silicate  formed  by  contact  metamorphism  of  limestone.  It 

is  not  known  to  occur  in  many  localities. 

Riverside  County :  Occurs  in  granular  masses  intimately  associated 
with  merwinite  and  spurrite  and  with  diopside  and  wollastonite  at  the 

Crestmore  limestone  quarry.       Its  occurrence  has  been  mentioned  by 

Foshag^^\ 
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195.     MERWINITE. 

Silioato  of  calcium  and  luagiu^siuin.  Ca3MK(SiC)4);. 

Monocliiiic?      Coinpnot    fjramilar    nuisses.      Colorloss    to    pal*'    greenish, 
(ireasy   lusttT.      H=(>;    (i=3.ir)0.      Polysyuth«.'tic   twinning. 

Refractive  indices:    ex  =1. 70S;   /^i^l.Tll;  ,,-1.718, 

A  new  mineral  nanuHl  and  described  by  Lar.sen  and  Foshag'^*.  A 
contact  metamorphic  mineral  formed  in  limestone. 

Riverside  County  :  Occurs  as  granular  masses  associated  w  itli  gchlcn- 
ite,  spurrite,  woUastonite  and  an  unknown  mineral  in  the  limestone 

<iuari-ies  at  Crestmore.     Analysis  of  the  mineral  by  Foshag  gave: 

SiOo         AloOn        FeoO,  CaO  MgO  FeO       at  110°        Ign 
35.50        0.06         Xono         40.0<j         11.62         1.22        0.12         0.{H  =  100.02% 

The  mineral  alters  to  thaumasite. 

196.     VESUVIANITE— Idocrase. 

Basic   silicate   of   calcium   and    aluminium,    H4Cai2(Al,Fe)6Siio043. 

Tetragonal.  Square  prisms,  granular,  massive.  Color  brown  to  green. 

Vitreous  luster.     H  =  0  —  6.5;  G  =  3.35  — 3.45. 

Refractive  indices:  g— 1.721;  (,j=i  1.716. 
Fuses  easily  to  a  greenish  or  brownish  glass.  Insoluble,  but  the  fused 

beads  are  soluble  with  gelatinization  when  jpowdered.  The  various  bases  can 
only  be  determined  by  precipitation  from  solution. 

Vesuvianite  is  a  characteristic  mineral  formed  in  limestone  near  the 

contact  with  intrusive  rocks.  It  is  often  associated  with  grossularite 

garnet. 
Californite.  A  very  compact  massive  green  vesuvianite,  resembling 

jade,  named  by  Knnz^'^^     Occurs  as  streaks  and  nodules  in  serpentine. 

Butte  County :  Good  green  californite  occurs  on  the  west  side  of  the 

North  Fork  of  Feather  River,  near  Big  Bar.  It  occurs  as  streaks  and 

nodules  in  serpentine.  Rogers^^^  mentions  some  water-worn  pebbles 
from  the  Feather  River, 

El  Dorado  County :  Brown  crystals  of  vesuvianite  occurred  at  the 

Siegel  Lode,  W.  P.  Blake(&>. 
Fresno  County:  Californite  occurs  on  east  side  of  Watts  Valley, 

about  thirty-two  miles  east  of  Fresno.  Californite  is  reported  from 
Burro  Valley. 

Inyo  County:  Brownish  green  crystals  were  associated  with  garnet 

and  massive  white  datolite  at  the  San  Carlos  mine.  Analysed  by  J.  L, 

Sniith(i>, 
AI2O3        FesOa        MnO         CaO  MsrO        KoO  lern. 

1=99.23% SiO, AI2O3 
FesOg MnO 

CaO 

MgO K2O 

Ign. 
36.56 17.04 5.93 0.18 35.94 

1.07 0.51 2.00 
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One  ol"  Ihc  miiK'i'als  of  c.oiitMcj  nictninorpliic,  origin  in  llic  ̂ ai'jiol- 
scluM'lito  doixxsit  at,  Dcd])  Caiiyoii ;  occurs  with  cssonitc  in  tlic  (Joso  min- 

ing district. 

Korn  Coimly  :  Small  ycll()^\•  ci'ystals  occur  in  white  ci-ystailiuc  lime- 

stone in  -la\vl)oiie  ('anyon. 
^lodoc  County:    Reported  from   the  Willow  Ranch  with  calcite. 

Riverside  County :  Green  and  brown  vesuvianite  masses  and  crystals 

are  common  in  the  crystalline  limestone  at  (h-estmore,  and  were  de- 

scribed by  Eakle^^'*'.  Forms  observed  on  the  crystals  were:  (001), 
(010),  (110),  (Oil),  (111),  (221),  (331),  (121),  \vU),  (132),  (154), 
and  (285). 

Analysed  by  .1 .  Huford  Wright :  G=3.36. 
SiOo  AloO:,      FeoOs    FeO    MnO     CuO      CaO      MgO    Na^O     H2O 

3G.88         17.61       3.11     0.46     1.50     1.06     33.27     4.73     0.34     0.61^:99.57% 

San  Diego  County:  Brown  vesuvianite  occurs  with  essonite  garnet 

about  ten  miles  east  of  Jacumba  Hot  Springs,  Kunz^'^'.  Occurs  near 
Boulevard  associated  with  garnet. 

Siskiyou  County:  The  apple-green  variety,  calif ornitc,  outcrops  for 
about  200  feet  along  the  south  fork  of  Indian  Creek,  twelve  miles  from 

Happy  Camp,  and  the  mineral  was  analysed  by  Steiger,  Kunz^^\ HoO 

SiO..  TiOo         AI0O3        FeoOs         FeO  MnO  CaO  MgO      at  100°  ab.  100° 
35.S6         0.10         18.35         1.67         0.39         0.05         33.51         5.43         0.29        4.18 

P2O5       CO2        F 
0.02         __         __         =99.85% 

This  is  the  original  locality  of  the  variety.  Found  also  near  Hawkins- 
ville  and  in  small  crystals  on  east  shore  of  Miller  Lake. 

Tulare  County:  Californite  is  found  in  the  chrysoprase  locality  east 

of  Porterville.  This  variety  occurs  also  with  white  grossularite  garnet 

in  the  northwest  corner  of  the  county,  about  thirty-five  miles  east  of 

Selma.     Analysed  by  Steiger,  Kunz^"^). HoO 

SiOs  AI2O  3        FeoOs        FeO  CaO  MgO  at  100°        ab.  100°        CO2 
36.55         18.89         0.74         0.74         35.97         2.33  0.58  3.42  0.91 

F 
0.13         =100.26% 

197.     ZIRCON. 

Silicate  of  zirconium,  ZrSi04. 

Tetragonal.  Small  prisms.  Colorless,  pink,  grayish  brown.  Vitreous 

luster.     H  =  7.5;  G  =  4.68  — 4.7. 

Refractive  indices:    g  =  1.968;  (^  =  1.923. 
Infusible  and  insoluble.  The  zirconium  reaction  is  obtained  by  dipping  a 

strip  of  turmeric  paper  in  a  hydrochloric  acid  solution,  which  turns  it  an 

orange-red. 

Zircon  is  an  almost  constant  accessory  mineral  in  the  acid  eruptive 

rocks,  especially  granites  and  syenites.     The  concentrates  from  the  gold 
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washiiigrs  and  tlu*  black  sands  generally  carry  some  zircon  crystals,  but 

there  is  no  locality  in  tlic  Slate  known  for  "zircon  sands." 

Alameda  Connty  :  ̂ Mentioned  as  one  of  the  constituents  of  the  soda- 

rhyolite  of  North  Berkeley,  Palache^^) 

Butte  County:  First  mentioned  in  the  States  by  8illiman<">  as  a  con- 
stituent of  the  gold-washings  at  Cherokee,  lias  been  observed  in  the 

sands  at  Oroville.  Stirling  City,  Little  Rock  Creek  and  Brush  Creek. 
Calaveras  County :  In  the  sands  at  Douglas  Flat  and  Wallace. 

Del  Norte  County :  At  Crescent  City,  Gilbert  Creek  and  Smith  River. 

El  Dorado  County:  Sands  of  the  Brownsville  district,  near  Placer- 
ville  and  at  Grizzly  Flat. 

Fresno  County :  In  the  sands  at  Picayune  Flat. 

Humboldt  County:  The  beach  sands  at  Gold  Bluff  and  Upper  Gold 
Bluff  contain  a  little  zircon.     Also  found  at  Orleans  and  Trinidad. 

Marin  County:  In  quartzite  near  Reed  Station,  Murgoci^^\ 
Mendocino  County:  Observed  at  Fort  Bragg,  in  Anderson  Valley, 

and  on  the  Navarro  River. 

Nevada  County:  A  constituent  of  the  granodiorite  of  Nevada  City, 

Lindgren^^^  Also  in  the  concentrates  at  Nevada  City,  Grass  Valley 
and  Rough  and  Ready. 

Placer  County :  Observed  at  Butcher  Ranch  and  Gold  Run. 

Plumas  County:  In  the  Diadem  Lode,  Meadow  Valley,  Turner^'*\ 
In  the  sands  at  Spanish  Ranch  and  Rock  Island  Hill.  A  constituent 

of  the  norites  at  Engels. 

Riverside  County :  Small  amounts  in  the  sands  at  Holcombe.  ^linute 

clove-brown  cry.stals  showing  the  fornLS:  (100 j,  (HO;,  (111),  (331), 
are  scattered  through  some  of  the  white  pegmatite  dikes  at  Crestmore. 

A  constituent  of  the  igneous  rocks  of  Eagle  ̂ Mountain. 

Sacramento  County :  Common  in  the  sands  at  Michigan  Bar, 

San  Diego  County:  A  constituent  of  the  dumortierite  schist  at  De- 
hesa,  Schaller^s^ 

San  Luis  Obispo  County:  The  beach  sands  at  Port  Harford  and 
Pismo  contain  some  zircon. 

San  Mateo  County :  The  beach  sands  of  the  county  show  a  little  of 
the  mineral. 

Santa  Barbara  County :  In  the  sands  at  Point  Sal. 

Santa  Cruz  County:  At  Aptos. 

Shasta  County :  In  the  sands  from  French  Gulch  and  Redding. 

Siskiyou  County :  In  the  sands  of  Jackson  Creek,  Scott  River,  Salmon 

River  and  at  Sawyer's  Bar.  Colorless  and  pale  pink  crystals  from  near 
Fort  Jones  have  the  forms :  QOO),  (110),  (101),  (111),  (311),  (511), 

Eakle<i>. 
Trinity  County :  At  Trinity  Center,  Burnt  Ranch,  Junction  City, 

Minersville  and  in  the  sands  of  the  streams. 

Yuba  County :  In  the  sands  of  Camptonville. 
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198.     TOPAZ. 

Silicate  of  aluminiura  and  fluorine,  Al  (O.Fa)  AlSiOi. 

Ordiorliombic.     Prismatic    crystals.     Cleavage    perfect    basal.     Colorless, 

aquamarine,  yellow,  blue.     Vitreous  luster.     H=:8;  G  =  3.4  —  3.65. 

Uefractivo  indices:    oc  --1-<>li);  /^-l.()20;  y=:l.(>27. 
Infusible  and  insoluble.  Tlu^  ])()wdored  mineral  ground  with  a  ffw  bcnuls 

of  i)hosi)horous  salt  and'  heated  in  a  bulb  tube,  will  yield  hydrofluoric  acid 
which  otc'hos  the  glass  and  forms  a  white  ring  or  coatisg  of  silicon  fluoride. 
The  powdered  mineral  moistened  with  cobalt  nitrate  and  intensely  heated, 

becomes  sky-blue. 

Topaz  occurs  in  veins  in  metamorphic  and  eruptive  rock  where  fluorine 
has  accompanied  the  formation  of  the  vein.  It  is  usually  associated  with 
tourmaline  and  other  minerals  whoso  formation  has  been  due  to  the 

action  of  gases  on  the  constituents  of  the  rock. 

Butte  County :  Mentioned  by  Silliman^'^)  as  a  constituent  of  the  sands 
at  Cherokee.     Probably  mistaken  for  zircon. 

Fresno  County :  At  the  feldspar  deposit,  five  miles  northeast  of 

Trimmer  it  is  said  to  occur,  associated  with  beryl. 

San  Diego  County:  Fine  large  crystals  of  colorless  and  aquamarine 

topaz  occurred  at  the  Little  Three  and  Sunrise  mines,  a  few  miles  from 
Kamona.  Some  of  them  resemble  the  topaz  from  the  Urals.  Fine 

crystals,  light  green  in  color,  occur  in  the  Aguanga  Mountains.  Good 

bluish  topaz  resembling  the  Ural  topaz  has  been  found  at  the  Moun- 
tain Lily  mine,  near  Oak  Grove. 

199.     ANDALUSITE— Made— Chiastolite. 

Silicate  of  aluminium,  ALSiOj. 

Orthorhombic.  Prisms.  Color  gray,  pink,  rose-red.  Vitreous  luster. 
H  =  7.5;  0  =  3.16  —  3.20. 

Refractive  indices:     oc  =1.632;  ̂   =  1.638;  y=:  1.643. 
Infusible  and  insoluble.  The  powdered  mineral  moistened  with  cobalt 

nitrate  and  heated,  yields  the  alumina  blue  color. 

Occurs  as  a  constituent  of  gneisses  and  schists,  and  is  usually  associ- 
ated with  cyanite,  sillimanite  and  staurolite. 

Chiastolite  is  a  variety  found  in  carbonaceous  schists,  in  knotty  and 

long  prismatic  individuals  having  black  inclusions  of  carbon  arranged 

axially,  and  thus  forming  black  crosses  seen  in  the  transverse  sections. 

Fresno  County :  Chiastolite  occurs  near  Chowchilla  Crossing  on  the 
old  Fort  Miller  Road. 

Kern  County:  Chiastolite  schists  occur  on  Walker's  Creek  southeast 
of  Bakersfield. 

Mariposa  County:  Chiastolite  scliists  are  abundant  along  the  Chow- 
chilla River  and  were  first  reported  by  W.  P.  Blake^^^  This  variety 

was  mentioned  by  Turner^i>  from  the  Ne  Plus  Ultra  mine,  near  Barenda, 
from  the  Daulton  ranch  near  Indian  Gulch  and  from  Yaqui  Gulch  near 
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]Mari})()sa.  Small  cn'stals  oi-cui-  in  slate  on  Miiller  Ranch,  uoav  Ilor- 

nitos.     The  chiavStolitc  variety  is  found  on  Moore's  Flat. 
Mono  Connty:  Occurs  as  a  larj^c  coarsely  <rranular  mass  in  the  south- 

ern i)arl  of  the  county  on  the  northern  ])art  of  White  Mountains.  J)eep 

hlue  lazulite  and  s})i'cuhir  hematite  are  associated,  Knopf'-^". 
Nevada  County:  Andalusite  is  a  constituent  of  quartzite  at  Grass 

Valley,  Lindgren^^^ 
Riverside  County :  Large  crystals  of  pink  andalusite  are  found  near 

Coahuila,  Kunz^'>,  Schaller^'*^ 

200.     SILLIMANITE— Fibrolite. 

Silicate  of  alumiuium,  ALSiOj. 

Orthorhombio.  Lons  slender  prisms  and  fibers.  Cleavage  perfect  brachy- 

pinacoidal.  Color  graj'ish  and  light  brown.  Vitreous  luster.  H  =  6  —  7; 
G=3.23. 

Refractive  indices  :     oc  =  1 .038  ;  ̂   =  1 .042  :  y  =  1.653. 
Reactions  are  identical  to  those  for  andalusite  and  the  two  minerals  arc 

generallj'  differentiated  by  dissimilar  structure. 

A  constituent  of  metamorphic  gneiss  and  schist,  and  usually  with 

cyanite,  andalusite  and  staurolite. 

Inyo  County :  Random  tibers  of  sillimanite  in  schist  are  found  at  the 

scheelite  deposit  in  Deep  Canyon,  west  of  Bishop.    Massive,  near  Laws. 

Mariposa  County:  Occurs  in  the  schists  near  Mariposa,  Turner^^^, 
Fairbanks^i^ 

San  Bernardino  County :  Occurs  in  schist  fifteen  miles  southeast  of 

Daggett,  at  Ord  ̂ lountain. 

San  Diego  County:  A  constituent  of  the  dumortierite  gneiss  at 

Dehesa,  Schaller^^^ 

201.     CYANITE— Disthene. 

Silicate  of  aluminium,  AljSiOs. 

Triclinic.  Long  slender  or  blade-like  crystals.  Cleavage  perfect  macro- 
pinacoidal.  Color  sky-blue,  green,  white.  Vitreous  to  pearly  luster. 
n  =  5  — 7;  G =3.56  — 3.67. 

Refractive  indices:     ex  =1.712;    /^  =  1.720;   y  =  1.728. 
Infusible  and  insoluble.  Like  andalusite  in  its  behavior  before  the  blow- 

pipe. Can  be  distinguished  from  andalusite  and  sillimanite  by  physical 
properties. 

A  common  metamorphic  mineral  found  in  schists  and  gneisses  with 
andalusite,  sillimanite  and  dumortierite. 

Imperial  County :  Large  blue  boulders  of  dumortierite  rock  found  in 

the  Cargo  Muchacho  district  near  Ogilby  contain  small  crystals  of 
cyanite. 

Los  Angeles  County :  Found  in  the  schists  near  Los  Angeles. 
Tuolumne  County :  A  constituent  of  the  schists  on  Yankee  Hill. 
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202.  SPURRITE. 

C'lrhonat'O-silicatc  <»f  ralcium,  2  Ca.jSi04.('a(!0:;. 

.Moiiocliiiic.     (Jnumlnr  innsscs.     One  jiood  clcavajfc.     I'alc  ixvny  to  slightly 
i.iuisi).    11. -r.. 

K('lra((iv<'   indices:     q:  =::  1.(^40 ;    (j-iAu'2\  y  =  ].G7(». 
lufusiblo.  (iiv(^s  calciujii  llaiiir.  Soluble  with  soiue  cffcrvi'scciice  and 

separation  of  silica 

A  mineral  formed  by  eontaet  metamorphism  in  limestone,  but  very 
rare. 

Kivei'side  Counly  :  Occiirs  intimately  assoeiated  witii  merwinite  and 

gehlenite  in  the  limestone  at  Crestmore,  Foshag^-\ 

203.  DATOLITE. 

Basic  silicate  of  boron  and  calcium,  HCaBSiOs. 

Monoclinic.  Small  crystals  and  massive.  Colorless  to  white,  often  with 

greenish  tinge.     Vitreous  luster.     Hr=5  —  5.5;  G  =  2.9  —  3.0. 

Refractive  indices  :     oc  =  1  •' »25  ;  ̂   =  1  .(>53  :  y  =  ̂  .<>61>. 
Fuses  easily  to  a  clear  glass  and  colors  flame  gn'en.  Easily  soluble  in 

hydrochloric  acid  and  solution  boiled  down  to  almost  dryness  yields  gela- 
tinous silica.     Gives  a  little  water  in  closed  tube. 

Datolite  forms  veins  of  glassy  crystals  or  white  massive  material  in 

dikes  and  along  the  contact  of  igneous  intrusions  of  diabase  and  diorite. 

Inyo  County :  "White  massive  datolite  was  associated  with  vesuvianite 
and  garnet  at  the  San  Carlos  mine  and  was  analysed  by  J.  L.  Smith^^^ 

SiO"  BoOs  CaO  H2O 
38.02  21.62  33.87  5.61  =99.12%  G= 2.988 

Kiverside  Count>- :  Massive  white  glassy  datolite,  with  slight  green- 
ish tinge,  occurs  with  the  pegmatite  at  Crestmore. 

San  Francisco  County:  Glassy  crystals  and  white  veins  of  datolite 
occur  in  an  old  altered  diabase  dike  in  the  serpentine  at  Fort  Point. 

Analysed  by  Schaller.  Forms:  (001),  (100),  (110),  (120),  (Oil), 

(012),  (102),  (104),  (T02),  (111),  111),  (112),  (113),  (114),  (116), 

(312),  (121),  (231),  (1.1.18),  Eakle(i>. 
SiOo  AI2O3  BsOs  CaO  H2O 
36.71  0.17  22.11  33.83  6.52  =99.34% 

204.  ZOISITE. 

Basic  silicate  of  calcium  and  aluminium,  HCajAlsSisOis. 

Orthorhombic.  Prismatic  crystals ;  sometimes  massive.  Cleavage  perfect 
brachypinacoidal.  Color  grayish  white  to  greenish  gray.  Vitreous  luster. 
H  =  6  — 6.5;  G  =  3.25  — 3.37. 

Refractive   indices:      oc=l.'<'00;    ̂   =  1.702;   y  =  1.706. 
Insoluble,  but  fuses  rather  easily  with  some  intumescence  to  a  light-col- 

ored slaggy  mass,  which,  if  puivenzed  and  boiled  in  hydrochloric  acid,  will 

yield  gelatinous  silica.  A  small  amount  of  moisture  can  be  obtained  in  a 
Closed  tube  by  intense  heating. 
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Zoisite  belong:s  to  the  iiu'taiuorpliic  class  oi"  minerals  and  is  often 
developed  by  the  mctaniorphisin  of  ̂ ^abbros  and  diorites.  It  is  not  an 
uncommon  mineral  in  tlie  State,  but  has  seldom  been  mentioned. 

Saussurif(  is  a  mixture  of  zoisite,  caleite  and  ])la^n()elase  feldspar 

formed  in  jjabbros  aiul  plutonie  i-oeUs  by  alteration  and  pressure,  and 

the  process  of  ehanjj:e  is  called  "saussuritization." 
Clinozoisitc.  Name  given  to  a  rock-forming  silicate  near  zoisite  in 

composition  but  monoclinic  in  crystallization. 

Kcfractive  indices:     (x=l-"t4:  ^  =  1.715;  yrzl,T19. 

Lake  County:  Zoisite  is  mentioned  by  Becker'^'  as  common  in  the 

metamorphie  rocks  at  Sulphur  Hank  and  in  th(,'  (.'oast  Range.  Ana- 
lysed from  Sulphur  Bank. 

SiO-.  TiO>  AI0O3        Fe..O:i         FeO         NiO         MnO  CaO  MgO       NasO 
39.80  tr.  22.72         4.85         1.49  __         0.26         17.55  3.89         4.09 
39.19        1.17        22.7G         6.49         1.78  tr.         0.09        22.02  1.64        3.38 

KoO  HoO       P2O3 
0.12         5.25         —         =100.02% 
0.58        1.12         tr.         =100.22 

Plumas  County:  Found  iji  the  Diadem  Lode,  Meadow  Valley,  Tur- 

ner^^). 
Riverside  County :  Saussurite  is  common  in  the  igneous  rocks  of 

Eagle  Mountains. 

Santa  Clara  County:  Mentioned  by  Murgoci^^^  in  the  eclogite  of 
Oak  Ridge.  Clinozoisitc  also  occurs  as  a  constituent  of  the  eclogites 

of  the  Calaveras  Valley. 

Shasta  County:  Saussurite  was  analysed  by  Clarke^^^  from  a  gabbro 
found  thirty-seven  miles  north  of  Pit  River  Ferry. 

SiOs  AI0O3  FeO  CaO  MgO         NagO         HoO 
42.79         29.43         3.65         18.13         3.40         2.51         2.42         =100.33% 

Sonoma  County:  Found  in  quartzite  at  Pine  Flat,  Murgoci*^^^ 
Occurs  also  near  Healdsburg. 

205.     EPIDOTE. 

Basic    silicate    of   calcium,    aluminimn    and    iron.    HCa2(Al,Fe)3Si30j3. 

Monoclinic.  Crystals,  massive,  earthy.  Cleavage  perfect  basal.  Color 

pistachio'green,  dark  green,  dark  brown,  yellow.  Vitreous  luster.  H=6 
~7;  G  =  3.25  — 3.5. 

Refractive  indices:     cx=l.'i29:    Q—1.1zAr,  y  =  1.768. 
Similar  to  zoisite  in  its  reactions,  but  fuses  to  a  black  slag. 

Epidote  is  a  very  common  mineral  in  the  State,  especially  as  an 

alteration  mineral  in  crystalline  rocks.  It  is  often  found  in  aggregates 

of  large  crystals  and  columnar  masses  in  veins  with  quartz  and  feldspar. 

Alpine  County;   Occurs  in  the  hills  near  Loop. 
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Bnit(;  County :  Montioncd  by  Silliman^'^)  as  a  constituent  of  the  gold 
washings  at  Cherokee. 

Calaveras  County:  Large  crystals  found  at  J^ald  i'oint  on  the  Moke- 
lumne  River,  at  Mokelumne  Hill,  and  at  Copperopolis.  Found  with 

quartz,  seven  miles  north  of  Anp^els. 

Colusa  County :  Green  epidote  is  associated  with  hematite  in  a 

deposit  four  miles  south  of  Lodo*»a.  Yellow  ocher  outcrops  on  Stony 

Creek,  4^-  miles  west  of  Stony  ford. 
Contra  Costa  County :  In  the  rocks  on  Mount  Diablo  and  in  the 

Diablo  Range. 

El  Dorado  County:  Fine  large  crystals  occurred  in  a  coarse  vein 

with  orthoclase,  bornite  and  molybdenite  which  were  coated  with  axinite, 

at  the  old  Cosumnes  copper  mine.  Minute  prisms  in  quartz  at  Placer- 
ville. 

Fresno  County:  Common  at  Grub  Gulch.  As  contact  mineral  with 

(juartz  and  garnet  near  Trimmer ;  found  near  Sanger. 

Humboldt  County :  Large  prisms  with  calcite  in  schists  on  west  side 

of  Horse  Mountain.    Common  as  a  rock-forming  mineral  near  Orleans. 

Inyo  County:  Columnar  specimens  have  come  from  near  Inde- 
pendence. 

Kern  County :  Associated  with  scheelite  at  the  Cadillac  claims,  Green- 
horn mining  district. 

Lassen  County:   Occurs  with  native  copper  at  the  Lummis  mine. 

Los  Angeles  County:  Found  with  bitumen  and  orthoclase  at  "White 
Point  and  with  labradorite  near  San  Pedro.  Disseminated  through 

crystalline  limestone  in  Pacoima  Canyon,  3 J  miles  from  San  Fernando. 

Madera  County:  Common  on  the  Minaret  Mountains.  Associated 

with  quartz,  hematite  and  magnetite  in  the  Hildreth  mining  district. 
Specimens  have  come  from  Coarse  Gold. 

Marin  County:  Occurs  with  lawsonite  at  Reed  Station,  Ransome^^)^ 
Mariposa  County:  Massive  at  Hornitos.  Also  near  Coulter^ille  and 

at  Yosemite  Cliff.     On  the  south  side  of  Mount  Hoffman. 

Mono  County:  Massive  at  Epidote  Peak  at  head  of  East  Fork  of 
Green  Creek.     Occurs  in  rock  near  Mono  Lake. 

Nevada  County :  Common  near  Glen  Alpine  with  violet  axinite.  At 

Meadow  Lake,  Lindgren^^'^^\  and  also  at  Grass  Valley.  With  quartz 
and  calcite  at  the  Oustamoh  mine. 

Placer  County:  Near  Newcastle. 

Plumas  County :  With  garnet  and  quartz  on  Mount  Herbert.  Occurs 

with  garnet  at  contact  of  limestone  and  granodiorite  at  the  Cosmopoli- 

tan and  Duncan  mines,  Genessee  district.  Occurs  at  Engels  with  born- 
ite and  chalcopyrite. 

Riverside  County :  Deep  green  epidote  occurs  in  the  calcite  and  long 

prismatic  crystals,  altered  brown,  occur  in  the  pegmatite  at  Orestmore. 
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AsscK'iatiHl  with  specular  heiiiatite  in  tlic  Monte  Negro  mining  district. 
Occurs  ten  miles  from  Beaumont.     Tn  gneiss  on  Eagle  Mountains. 

San  Hcrnarditio  County:  Conniion  in  the  Monte  Negro  district, 

St()rms^^\  Coarsely  crystalline  with  calcite  at  contact  of  granodioritc 
and  linu^stone  in  the  Morongo  district.  Occurs  with  specular  hematite 

seventeen  miles  northwest  of  Needles.  As.sociated  with  erarnet,  mag- 
netite and  hematite  in  the  iron  ore  de|)(»sit  near  Dale. 

San  Diego  County:  Occurs  as  a  secondary  mineral  with  black  tour- 

maline at  Rincon,  Rogers^'^\  Clear,  transparent  crystals  of  gem  qual- 
ity occur  at  the  ̂ leFall  mine,  7^  miles  southeast  of  Ramona.  Occurs 

near  Campo. 

San  Luis  Obispo  County  :  Oeeiii's  with  (juartz.  pyrite  and  calcite  near 
La  Panza. 

Santa  Clara  County:  In  the  eclogite  of  Calaveras  Valley,  Murgoci^^\ 
Shasta  County :  Epidote  from  this  county  was  anah^sed  by  Schaller. 

SiOo  A1..0.1         FeoO.,        FeO  MnO        MgO        CaO  Na^O         K2O 
38.22        25.12        8.75         1.25        0.19         tr.         22.77         0.11         0.06 

HoO 

at  105°     ab.  105°       TiOa 
0.52  3.04  0. 33=100. 369t 

Siskiyou  County:  Associated  with  dark  brown  garnet  and  quartz 
on  South  Fork  of  Coffee  Creek.    Occurs  in  a  schist  near  Seiad. 

Sonoma  County :   In  glaucophane  schist  near  Healdsburg. 

Trinity  County :  Green  epidote  associated  with  colorless  garnet,  titan- 

ite  and  zircon,  occurs  in  a  soda  granite-porphyry^  in  the  Iron  Mountain 
district,  Weaverville  Quadrangle.  With  calcite  at  Douglas  City.  As  a 
contact  mineral  in  limestone  wath  garnet  at  Red  ̂ Mountain. 

Tulare  County :  Common  in  the  Mineral  King  district,  Goodyear^^\ 
Large  divergent  columns  at  Eber  Flat  and  at  Three  Rivers.  Also  com- 

mon in  Eraser  Valley.  Occurs  with  quartz  and  garnet  on  Crowley 

Mountain  near  Dunn  Valley.  Specimens  have  come  from  near  Lindsay. 

Large  masses  of  divergent  prismatic  crystals  occur  at  Eber  Flat. 

Tuolumne  County :  Near  Sonora. 

Yuba  County :  At  Smartsville. 

206.     ALLAN  ITE—Orthite. 

Basic  silicate  of  calcium,  iron,  aluminium  and  cerium. 

Monoclinic.     Flat  tabular  crystals  and  imbedded  grains.     Color  brownish 

black.     Pitchy  luster.     H  -  5.5  --  6  ;  G  =  3.5  —  4.2. 

Refractive  index:    ̂ ==1.74. 
Soluble   in   hydrochloric   acid,   yielding  gelatinous   silica.      Fuses   easily 

with    intumescence    to    a    dark    slag.      The    rare    earth   bases   can    only    be 
determined  chemically. 

A  constituent  of  some  crystalline  rocks,  but  some  of  its  reported 
occurrences  in  the  State  are  doubtful. 
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Riverside  County :  lias  been  observed  as  a  constituent  of  the  gneiss 

of  Eagle  Mountains. 
Santa  Barbara  County:  Said  to  have  been  found  in  rock  near  Santa 

Barbara. 

Tubire  County  :  Specimens  ol"  jjegniatite  rock  containing  niassive 
allanite  occur  near  ICxeter  on  the  Gasenberger  Ranch  associated  with 

rose  quartz. 

207.     PIEDMONTITE. 

Basic  silicate  of  calcium,  aluminium,  manganese  and  iron,  HCa2(Al,Mn,Fe)3Si30i3. 

Monoclinic.     Prismatic  crystals.     Color  reddish  brown  and  reddish  black. 
Reddish  streak.     Vitreous  luster.     H=:6.5;  G  =  3.4. 

Refractive  index:  ̂   — 1.S3. 
Insoluble    in    acid.      Fuses   easily    with    intumescence    to    a    black    glass. 

Gives   a  violet  bead   of  manganese  with  borax. 

San  Bernardino  County :  A  specimen  of  the  manganese  epidote  has 

come  from  this  county. 

San  Diego  County :  Found  in  the  thin  section  of  a  dark  red  quartz- 

porphyry  boulder  from  the  gravels  at  Pacific  Beach,  Rogers*^^^ 

208.     AXINITE. 

Borosilicate  of  alumnium  and  calcium  with  iron  and  manganese, 

H(Ca,Mn,Fe)3BAl,(Si04)4. 

Triclinic.     Thin  wedge-shaped  crystals.     Sometimes  granular  massive. 
Color  clove-brown,  yellow.     Vitreous  luster.     H  =  6.5' — 7;  G  =  3,27. 

Refractive  indices:     oc  =1.678;  ̂   =  1.685;  ̂   =  1.688. 
Insoluble.  Fuses  wuth  swelling  and  intumescence  and  may  show  slight 

greenish  flame.  Powder  mixed  with  potassium  bisulphate  and  fluorite  and 
held  on  platinum  wire  in  the  Bunsen  flame,  will  give  a  momentary  green 
flame  of  boron. 

Crystals  of  axinite  are  sometimes  developed  in  the  veins  and  along 
the  contact  of  intrusive  rocks  but  the  mineral  is  rather  rare  in  its 
occurrence. 

El  Dorado  County:  Small  clove-brown  crystals  occurred  deposited 
on  epidote  at  the  old  Cosumnes  copper  mine  near  Fairplay.  They  have 

been  described  and  analysed  by  Schaller^^^^  Forms:  (ITO),  (010), 

(120),  (130),  (160),  (1,29.0),  (160)^  (270)_,  (7.11.0),  (110),  (540), 
(430),  (210),  (310),  (510),  (100),  (310),  (950). 

:  100.00% 

Inyo  County:  Found  in  the  Funeral  Mountains  and  in  the  Owl 

Mountains,  Death  Valley,  Perfectly  formed  small  white  crystals  vnith 

smithsonite  occur  at  the  Ubehebe  mine,  Crj^stals  found  in  the  Argus 
Range. 

Si02 AI2O3 FeO CaO MnO MgO 

B0O3 

H2O 
42.79 16.38 4.22 19.21 8.76 0.09 6.70 1.85 
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Nevada  Coiml y :  Tliin  ])la(le(l  masses  oi"  violot-colored  axinite  occur 
iu  veins  near  Glon  Alpine. 

Riverside  County:  A  larj^re  axinite  crystal  from  the  city  quarry  at 

Riverside,  measured  !)  l)y  12  l)y  1  ̂r  ('(Mitimcters.  The  forms  are:  (111), 

(111),  (110),  (201),  (001),  (110),  and  (OlO).  The  axinite  of  this 

((uarry  is  violet  brown,  KN^crers'-'.  Violet  axinite  occurs  associatc'd  with 
cinnamon  garnet  in  the  pegmatite  at  Crestmorc.  Crystals  of  violet  col- 

ored axinite  are  found  in  the  Box  Springs  INIountains. 

San  Diego  County :  Smoky-pink  crystals  occur  in  an  altered  granite 
in  Moosa  Canyon,  about  eighteen  miles  south  of  Pala  near  Bonsall, 

associated  with  (piartz,  epidote  and  laumontite,  and  have  been  described 

by  Schaller(ii>.  Forms:  (ITO),  (130),  (110),  (100),  (331),  (111), 
(1T2),   (021),  (T32),  (201),   (111),   (131),  (132). 

SiO-.  AloOs      Fe-Oa       FeO        CaO         MnO       MgO      BoO.,      HoO 
42.61       17.43       0.3S       7.53       19.74       4.10       0.44       6.04       1.56       =99.83% 

209.     PREHNITE. 

Acid   silicate  of  calcium  aud   aluminum,   HaCajAIaSisOjo. 

Orthorhombic.     Tabular   crystals,    granular,    drusy    masses.     Color    light 

green  to  white.     Vitreous  luster.     H  =  6  —  6.5;  G  =  2.S  —  2.95. 

Refractive  indices:     cx=l.(>lG;  ^=1.626;  y  =  1.049. 
►^lightly  soluble.     Fuses  with  intumescence  to  an  enamel.     Gives  water  in 

clo.sad  tube.     The  fused  mass  will   gelatinize   with  hydrochloric  acid. 

Green  drusy  coatings  and  veins  of  prehnite  are  sometimes  present  in 

altered  diabase  and  lavas,  but  the  mineral  is  not  common  in  the  State. 

Lot  rite  is  a  mineral  similar  to  prehnite  in  composition,  but  differs 
from  it  in  optical  characters. 

Plumas  County :  Occurs  as  a  hydrothermal  product  at  the  Engels 
mine. 

Riverside  County:  Green  drusy  and  light  brown  prehnite  occur  in 

cavities  of  ̂ vliite  feldspar  in  the  pegmatite  veins  of  the  limestone  at 

Crestmore.  Forms  of  brown  crystals  are:  (001),  (110),  (100),  and 
(061).     Analysis  of  the  brown  variety: 

SiO..  AloO,  CaO  H„0 
44.10  24.20  25.20  5.S6  =99.36% 

Santa  Barbara  County :  Prehnite  occurred  iu  the  analcite-diabase  of 

Cuyamas  Valley,  Fairbanks *^^\ 

Santa  Clara  County:  Lotrite  was  observed  bj'  I\Iurgoci*^^)  as  probably 
present  in  the  greenstone  of  Calaveras  Valley. 
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210.     CHONDRODITE. 

Fhiosilicato  of  inagiicsium,  [Mg  (F.OII)  ],  Mj^J  SiO^Jj. 

Monoclinic.     ITsiuilly  in  grains.     Coloi'  yollow  (o  brown.     Vitreous  luster. 

Ilofractivo  indices  :     ex  -  1  .<M)7  ;  y^rz  l.Cl!) ;  ̂  _-  l.(«l). 
Infusible.  Soluble  with  gelatinization.  Fused  with  potassium  hisul- 

phate  in  a  closed  tube,  gives  oil"  Huorine,  which  will  etch  the  glass.  Mag- 
nesia is  precipitated  from  ammonia  solution  by  sodium  phosphate. 

A  fairly  common  mineral  formed  in  the  metamorphism  of  a  dolomitic 
limestone. 

Riverside  County :  Some  of  the  crystalline  limestone  at  Crestmore 

shows  evidence  of  the  former  presence  of  granular  chondroite.  Re- 
ported to  occur  in  the  limestone  at  Colton.  Observed  in  the  City 

Quarry  at  Riverside,  and  mentioned  by  Rogers.  Occurs  in  the  lime- 
stone of  the  Jensen  property  about  three  miles  west  of  Crestmore. 

211.     ILVAITE. 

Silicate  of  iron  and  calcium,  CaFe2(FeOH)  (Si04)2. 

Orthorhombic.     Long    prisms    vertically    striated.     Color    grayish    black. 

Submetallic  luster.     H  =  5.5  —  6;  G  =  4.0. 
Refractive  index:    P  =  1.91. 

Becomes  magnetic  after  heating.     Easily  fusible.     Soluble  in  hydrochloric 
acid  and  yields  much  gelatinous   residue. 

Ilvaite  is  a  rare  mineral  and  is  only  known  from  two  localities  in  the 
State.     Formed  by  contact  metamorphism  in  crystalline  limestone. 

Shasta  County :  Thin  bands  and  long  prisms  of  ilvaite  occur  on  both 
sides  of  a  narrow  dike  cutting  through  limestone  on  Potter  Creek,  near 
Baird.  The  crystals  occur  on  quartz  and  hedenbergite  and  have  been 

described  by  Prescott<i>.  Forms:  (110),  (120),  (010),  (111),  (101), 
(890).     Analysed  by  H.  R.  Moss. 

SiOa        FeoOa      AI2O3    CraOs        FeO        MnO        CaO         MgO       H2O 
28.09       20.80       0.32       0.13       29.93       3.24       15.89       0.18       1.62       =100.20% 

Sonoma  County :  A  boulder  of  quartzite  colored  black  with  ilvaite 
was  found  near  Petaluma. 

212.     CALAMINE. 

Basic  silicate  of  zinc,  H^ZnoSiOg. 

Orthorhombic.  Hemimorphic  ci^ystals,  drusy  masses,  earthy.  Cleavage 
perfect  prismatic.  Color  white;  sometimes  bluish  or  brown.  H=:4.5  —  5; 
0  =  3.4  —  3.5. 

Refractive  indices:     cc  =1-^14;    /J  =  1.G17;   y  =  1.636. 
Soluble  with  gelatinization.  Difficultly  fusible.  Mixed  with  sodium  car- 

bonate and  reduced  on  charcoal,  gives  yellow  coating-  of  zinc.  Some  water 
in  a  closed  tube. 

Calamine  is  found  in  the  oxidized  portion  of  veins  carrying  zinc,  but 
its  occurrence  in  California  is  quite  limited. 
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Inyo  Coimty:  Small  amounts  have  been  found  with  willemite  and 
smithsonite  at  the  St.  Ygnacio,  Cerro  (iordo  and  Indiana  mines,  and  in 

Surprise  Canyon. 
San  Bernardino  Comity:  Found  witli  smithsonite  at  the  Cuticura 

mine,  near  Daggett. 

213.     LAWSONjTE. 

Basic  silicate  of  calcium  and  aluminium,  H^CaAljSijOio- 

Orthorhombio.  Prismatic  and  tabular  crystals.  Cleavage  perfect  basal 

and  brachypinacoidal.  Color  pale  blue  to  white.  Vitreous  luster.  H  =  S; 
G=3.09. 

Refractive  indices:     oc  =1.005;   /^=1,074;  y=:l.GS4, 
Swells  and  fuses  to  a  fi-othy  mass.  Verj-  slijrhtly  acted  on  by  hydro- 

chloric acid.     Yields  water  in  a  closed  tube. 

Lawsonite  was  discovered  in  California  as  a  new  constituent  of  cer- 

tain schists,  and  since  its  discovery  has  been  found  to  be  quite  wide- 
spread in  its  occurrence  in  the  rocks  of  the  Coast  Range.  It  is  limited 

to  the  metamorphic  rocks. 

Contra  Costa  County :  Found  as  a  constituent  of  a  chlorite  boulder 

on  side  of  hill  north  of  Berkeley  and  analysed  by  Eakle^^\ 
SiOo         AloOaFeoOs  CaO  HoO 
38.43  33.39  16.85  9.83  =98.50% 

Marin  County :  Discovered  as  a  new  mineral  in  the  schists  of  the 
Tiburon  Peninsular,  near  Reed  Station,  and  was  described  and  named 

by  Ransome(2>.  Forms:  (Oil),  (110),  (041),  (001).  Additional 
forms  by  Hillebrand  and  Schaller^D,  (221),   (331). 

Analyses :  1.  Ransome  and  Palache ;  2.  Hillebrand  and  Schaller. 
,Si02  TiOs         AI2O3  FeoOs        FeO         MnO 

1   138.10  __  28.88        0.85 

■  ■(37.32  __  35.14 2.    38.45        0.38        31.35        0.86        0.10  tr. 

CaO 
18.26 MgO          KoO 0.23 NaoO 0.65 

17.83 __ __ 
17.52 0.17        0.23 

0.06 

Ign. 11.42 
=   00.30% 

11.21 =  101.50 

11.21 
=  100.33 

San  Luis  Obispo  County :  Masses  of  green  chlorite  with  platy  crystals 
of  lawsonite  occur  about  four  miles  east  of  San  Luis  Obispo. 

Santa  Clara  County:  Mentioned  by  Murgoci^^^  and  by  J.  P.  Smith^^^ 
as  one  of  the  constituents  of  the  gneisses,  schists  and  quartzites  of  Oak 
Ridge,  Redwood  and  Calaveras  Vallev. 
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214.     TOURMALINE. 

Borosilicato  of  aluminium  with  various  bases. 

Hexagonal,  rhombohedral.  Long  prismatic  crystals,  often  divergent  radi- 
ating groups.  Color  black,  green,  rose-red,  brown,  blue,  smoky.  Vitreous 

luster.     II  =  7  — 7.5;  G=i 2.98  — 3.2. 

Refractive  indices:  £=l.G41;  („z::l.<>S7, 

Generally  fusible  lo  a  blobby  mass.  Insoluble  in  acids.  Fused  on  plat- 
inum wire  with  a  mixture  of  potassium  bisnlphnte  and  fluorilc,  will  give  a 

momentary  grcc^n   flame. 
The  greon  flame  distinguishes  tli(>  black  tourmaline  from  black  hornblende 

when  the  physical  characters  are  similar,  and  the  l)rown  tourmaline  is  like- 
wise distinguished  from  brown  garnet. 

Black  tourmaline  is  a  very  common  mineral  in  the  State  and  large 

areas  of  tourmaline-granites  exist  in  the  Sierras.  Brown  tourmaline 
has  also  been  found,  but  in  limited  quantity.  The  richly  colored  red 

and  green  tourmalines  of  San  Diego  County  are  the  finest  in  the  world, 

and  have  become  almost  universally  known  and  used  as  gems.  Tourma- 
line always  occurs  in  prismatic  crystals,  often  bunched  into  radiating 

groups  and  usually  much  fractured.  The  common  black  tourmaline  is 

characteristic  of  granites  and  quartz  veins  in  granites.  Brown  tourma- 
line is  found  in  crystalline  limestone  near  the  contact  with  intrusive 

igneous  rock.  The  transparent  green  and  red  and  other  shades  occur 

in  pegmatite  veins  which  carry  lithia  and  they  are  classed  as  lithia- 
tourmalines.  The  red  tourmaline  is  often  called  riibellite,  the  blue, 

indicolite  and  the  colorless,  achroitc, 

Alpine  County:  Black  tourmaline  is  common  in  Hope  Valley. 

Calaveras  County :   Black  occurs  in  quartz  at  Sheep  Ranch. 

El  Dorado  County :  Black  tourmaline  occurs  with  orthoclase  at 

Buck's  Bar.  Small,  black  crystals  occur  in  orthoclase  quartz  rock, 
twenty  miles  east  of  Placerville. 

Fresno  County :  Black  is  common  in  Fine  Gold  Gulch,  at  the  Enter- 

prise mine,  and  at  Eber  Flat.  Black  crystals  associated  with  horn- 

blende and  quartz  occur  in  Watts  Valley.  Black  occurs  in  the  Syca- 
more district.  Red  and  green  tourmaline  occurs  in  quartz  on  the  White 

Divide,  south  of  Mt.  Godard.  Green  occurs  on  Spanish  Peak  asso- 

ciated with  bro\^^l  garnet,  Bradley ^^^ 
Inyo  County :  Black  occurs  in  the  Lee  district.  Black  crystals  occur 

in  a  metamorphosed  sandstone  at  Deep  Canyon,  west  of  Bishop.  Needles 

and  reticulated  masses  of  black,  slender  prisms  are  found  in  the  Slate 
Range. 

Kern  County :  Black  is  found  in  the  rocks  of  the  Tehachapi  Moun- 
tains.    Black  tourmaline  occurs  in  a  calcite  vein  cutting  schist,  associ- 
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iited  with  sclu'elitc  a  few  miles  west  of  Ran(lsl)ur^.  A  larp^o  voin  of 
quartz  and  feldspar  eontaiiiiiip:  black  tourmaline  oecurs  near  Woody. 

liassen  (\)U]it\' :  Speeimens  of  black  tourmaliiic  have  come  from  near 
Susanvilie. 

^ladera  ( ■onnt y  :  Black  tourmaline  occurs  in  the  rocks  near  Ray- 
mond. 

Mariposa  County:  Black  is  very  common  in  the  granites  of  the 
Yosemite  Valley. 

]\rodoc  County  :  Black  crystals  occur  in  quartz  near  Cedarville. 

Mono  County:  Radiating"  masses  of  black  tourmaline  occur  near  a 
contact  mass  of  mai^netite,  which  carries  greenockite,  near  Topaz. 

Nevada  County :  Black  occurs  at  Emerald  Bay,  Lake  Tahoe  and  near 

Crystal  Peak.  A  dark  brown  variety  found  two  miles  northwest  of 

Colfax  w^as  analysed  by  Melville^^^ 
SiC  AloOo  FeoO:,  CaO  MgO  KoO  NaoO  B0O3  Ign. 
30.40  33.64  3.13  1.51  10.01  0.12  2.49  0.52  3.53 

F  0=F 

0.74         -  98.07  —  0.31  =  97.76% 

Orange  County:  Black  is  found  at  the  Santa  Ana  tin  mine,  Santa 
Ana  Mountains. 

Placer  County :  Black  at  Soda  Springs.  Black  tourmaline  in  quartz 

is  found  near  Blue  Canyon.  Specimens  of  black  with  quartz  occur  at 

the  Excelsior  mine,  near  Cisco.  Occurs  in  granitic  rock  as  black  tour- 

maline with  ̂ vhite  feldspar  and  glassy  quartz,  near  Rocklin. 
Plumas  County :  Black  tourmaline  occurs  at  Red  Clover  Creek.  Black 

tourmaline  in  quartz  occurs  on  Grizzly  Range,  and  near  Taylorsville. 
Occurs  in  the  pegmatites  at  Engels.  Black  crystals  occur  seven  miles 
from  Portola. 

Riverside  County :  Some  fine  gem  tourmaline  occurs  near  Coahuila 

and  in  the  San  Jacinto  Mountains.  Black  tourmaline  in  quartz  occurs 

in  the  Santa  ]\Iaria  ̂ Mountains,  two  miles  north  of  Blythe.  Black  tour- 

maline occurs  occasionally  in  the  pegmatite  veins  at  Crestmore.  Black 

radiating  prisms  occur  with  axinite  on  Box  Spring  Mountain.  Occurs 
in  a  pegmatite  vein  in  the  Pinacate  district. 

San  Bernardino  County :  Black  at  Halleck. 

San  Diego  County :  A  series  of  pegmatite  veins  consisting  mainly  of 

w^hite  albite  with  quartz  and  lepidolite  mica,  cut  through  the  diorite 
hills  in  the  northwestern  part  of  the  county  from  the  vicinity  of  Mesa 
Grande  northward  through  Pala  and  into  Riverside  County,  and  these 
veins  have  been  prolific  in  their  yield  of  beautiful  transparent  tourma- 

lines in  many  shades  of  rose-red  and  green.  The  first  mention  of  the 
occurrence  of  rubellite  and  lepidolite  in  southern  California  was  by 

W.  P.  Blake (^^^  w^ho  gave  the  locality  as  the  San  Bernardino  Range. 

IS— 22132 
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Later  Orcutt.^^^  (l(scri))t'cl  tlic  owurreiiee  {it  Pala.  'J'lie  first  material 
obtained  was  Ihc  hivender  and  lilne  lepidolitc  conlainiiifi^  radiating 

clusters  oi'  hri^iit  red  rubeiiite  prisms,  which  form  beaut ii'ul  museum 
specimens  and  can  be  seen  in  most  mineral  collections.  The  gem 
varieties  were  found  later  and  since  1893  a  number  of  mines  have  been 

located  and  many  large  beautiful  crystals  obtained.  At  present  the 

best  tourmalines  come  from  Mesa  Grande.  Sterrett^^^  gives  the  crystal- 
lography of  tournudiiie  from  Da  moron  ranch,  four  miles  northwest  of 

Mesa  Grande.  Forms:  (0221),  (12iT0),  (1450),  (2131),  (1282),  (OOOT), 

(OlTT),  (1012),  (1120),  (lOTO),  (OlTO),  (lOll),  and  (0001).  Tour- 
malines of  many  shades,  black,  pink,  blue,  violet,  green  and  colorless, 

occur  at  Rincon  in  the  Victor  and  other  claims  and  some  of  the  crystals 

have  the  forms:  (1120),  (lOlO),  (OllO),  (1232),  (lOTl),  (OOOT),  (OlTT), 

Rogers ^^^.  Analyses  of  the  tourmaline  of  the  county  have  been  made 

by  Schaller<^'^\  1.  Pink  from  Mesa  Grande;  2.  Pale  green  from  Mesa 
Grande;  3.  Pink  from  Pala;  4.  Altered  pink  from  Pala;  5.  Black  from 

Lost  Valley ;  6.  Black  from  Ramona. 

SiOo 37.57 36.72 36.98 37.05 35.96 35.21 
AL63 42.18 41.27 43.60 44.25 33.28 36.07 
TiOo 

tr. 0.06 __ 
___ 

0.36 0.23 
FeO 0.19 1.13 11.04 11.11 

MuO 0.24 1.48 
tr. 

tr. 0.13 0.98 
MgO none none tr. 0.10 

3.48 
0.19 CaO 1.20 0.87 0.25 0.22 0.42 
0.25 

Li„0 1.92 1.76 1.28 1.27 none tr. 
NaoO 2.05 

2.23    . 
2.02 1.06 2.16 1.92 

K06 none none 2.29 1.95 none none 
B2O3 10.65 10.60 7.66 

2.46 10.61 10.48 
H2O 3.39 3.33 4.67 10.81 3.31 3.51 

F 0.29 0.31 — ~ none 

— - 
99.77 99.76 98.84 99.17 100.75 

99.95% 

The  bluish  green  tourmaline  from  the  Mountain  Lily  mine  near  Oak 

Grove  has  been  called  ''emeralite."  Fine  blue  and  pink  occurs  at  the 

Peter  Cabat  mine,  about  six  miles  north  of  Warner's  Hot  Springs.  A 
deposit  of  green  tourmaline  occurs  south  of  Banner.  Good  blue  and 

green  occur  on  east  side  of  Chihuahua  Valley.  Black  tourmaline  occurs 
with  cassiterite  on  Aguanga  Mountain. 

San  Luis  Obispo  County :  Black  tourmaline  occurs  in  the  rocks  of 

the  Santa  Margarita  Hills. 

Siskiyou  County :  Black  crystals  in  quartz  occur  near  Etna  Mills. 

Black,  slender  crystals  in  quartz  associated  with  specular  hematite  occur 

at  Westwood.  ^  , 
Trinity  County :  Small  rosettes  of  black  tourmaline  occur  at  the 

Mountain  Monarch  Prospect,  Weaverville  Quadrangle. 
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Tularo  County:  Black  in  Kia/ci-  A^illcy,  Dnnn  Valley,  and  at 

Mineral  Kiiiu'.  I>lat'k  crystals  with  feldspar  and  iiinscox  itc  occur  iicjn- 
Milo.     Ulaek  occurs  in  (|uartz  near  J)iind)a. 

Tuolunino  Couidy:  ]^lack  near  Crimea  House,  near  Sonora  and  near 

Soulsby.  Occurs  with  (juartz  as  black  prisms  about  ei<?lit  miles  south 
of  Sonora. 

215.     DUMORTIERITE. 

Basic  silicate   of   aluminium   ^vith    boron.     IIAls^HSijOoo. 

Orthoiiiombic.     Small    prisms,    granular.     Color    smalt-blue,    dark    blue, 
violet-red.     Vitreous  luster.     H  =  7;  0  =  3.22  —  3.43. 

Kefractive  indices:    ex  =1.078;  ^=1,1>SC;  y  =  l.(»81). 
Insoluble  and  infusible.     Fused  on  platinum  wire  with  a  mixture  of  potas- 

sium bisulphate  and  Huorite   will  jjive  a  iiionicntary   .u,re»'n  tiame. 

Dumortierite  is  a  metamorphic  mineral  found  in  certain  gneisses  and 

schists ;  very  rare  in  its  occurrence. 

Imperial  Count}^:  Dark  blue  boulders  of  dumortierite  occur  on  the 
plains  about  twenty-five  miles  from  Ogilby. 

Riverside  County:  ̂ Massive  dark  blue  dumortierite  occurs  one  mile 

north  of  Big  Four  mines,  Pinacate  district. 

San  Diego  County :  A  violet-red  variety  of  dumortierite  occurs  near 

Dehesa  and  was  described  and  analysed  by  Schaller^^^  and  also  analysed 

byFord<i>.  Forms:  (010),  (100),  (110),  (120),  (320),  (210),  (102), 
(203). 

SiOo       AlaOs     TiaOs    FCoOs    B2O3     HoO 
,   Schaller   28.68     63.31     1.45    0.23     5.37     1.52     =100.56% 

Ford     30.58     61.83       __      0.36     5.93     2.14     =100.84 

Tuolumne  County:  Boulders  of  dark  blue  dumortierite  have  been 
found  in  the  county. 

\ 



yc s'i'ATK  Mii\iN(i  mi!i:i;aij, 

('lIAI"iM:R   IX. 

HYDROUS  SILICATES  AND  TITANO-SILICATES. 

Micas. 
Muscovite 

Mariposite 
Paragonite 

Lepidolite 
Phlojiopito 
Biotite 

Lepidomelane 
Roscoelite 

Jirittlc  Micas. 
Margarito 
Xautliophyllitc 
Chloritoifl 
Ottrelito 

Chloritcs. 
Ciinochlore 

Kotchiibeite 
Penninite 

Ktimmererite 
Prochlorite 

Corundophyllite 
Griffithite 
Chalcodite 
Jefferisite 

Zeolites. 
Heulandite 
Phillipsito 
Lanmontitc 
Slilbite 
('habazite 

Analcite 
Natrolite 
Mesolite 

Thomsonitt' 
Not  (Jronped. 

Gyrolite 
Jurupaite 

Apophyllite 
Xonotlite 

Eakleito 
Okenite 
Inesite 

Ganophyllite 
Crestmoreite 
Riversideite 
Plazolite 

Serpentine 
Chiysotile 

Dewey  lite 
Garnierite 
Talc 

Sepiolite C^eladonite 

Pyi-oi)hyllite 
Kaolinite 
Halloysite 
Montniorillonite 
Allophane 
Rectorite 
Cimolite 

Thaumasite 
Chrysocolla 
Chloropal 

Nontronite 
Bementite X^eotocite 

Pilolite 

Searlesite 
Titano-silicates. 

Titanite 
Benitoite 

Neptunite 

MICAS. 

The  mica  family  consists  of  a  number  of  silicates,  having  various 
and  complex  compositions,  which  occur  characteristically  in  thin  elastic 
scales  and  plates.  The  common  micas,  muscovite  and  biotite,  are  very 

important  rock-forming  minerals  of  igneous  and  metamorphic  rocks, 
and  are  to  be  found  all  over  the  State.  There  are  several  rare  micas 

and  alteration  products  of  micas  which  have  not  been  observed  in  Cali- 
fornia and  will  therefore  not  be  mentioned. 

216.     MUSCOVITE— Potash    Mica. 

Hydrous  silicate  of  potassium  and  aluminium,  essentially   (H,K)AlSi04. 

Monoclinic.  Hexagonal-shaped  plates,  plumose  aggregates,  scales.  Cleav- 
age perfect  basal.  Colorless,  gray,  brown,  pale  green.  Vitreous  luster. 

H  =  2  — 2.5;  G=2.76  — 3. 

Refractive  indices:    oc  =1.561;   ̂   =  1.590;  y  =  1.594. 
Insoluble  in  acids  and  very  difficult  to  fuse.  A  little  of  the  powder  taken 

on  a  platinum  wire  and  moistened  with  sulphuric  acid  will  give  the  violet 
flame  of  potassium  when  held  in  the  colorless  Bunsen  fiame.  A  small 
amount  of  moisture  is  obtained  by  intense  heating  in  a  closed  tube. 

Muscovite  is  a  common  constituent  of  granites,  syenites,  gneisses  and 
schists.     It  is  generally  called  mica  or  isinglass  and  is  of  economic 
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value  wlien  in  laiyc  1raiLsi)aivnt  sheets.  Extensive  areas  of  mica- 
sehists  oeeur  in  tlie  State  in  which  nuiscovite  is  the  principal  constituent 

and  gives  the  rock  its  scliistose  structure. 

Scricitc  is  a  soft  greasy-feeling  muscovite  forining  mostly  sericitic 
schists. 

Fuc]isii(    is  a  chroiiie-inuscovite  of  an  ciiu'i'ald-green  ('oh)r. 
Pinitc  and  AgalmaioUte  are  names  given  to  compact  muscovite  or 

altered  muscovite,  usually  of  gray  or  white  color. 

AlexandroUtc  is  a  name  given  to  a  j^ale  green  micaceous  mineral  be- 
longing to  the  chrome  micas. 

El  Dorado  County :  According  to  Hanks^^^  some  material  resembling 
agalmatolite  occurred  in  a  vein,  at  Greenwood. 

Inyo  County :  ̂ luscovite  is  found  in  the  Saratoga  district. 

Lassen  County :  Muscovite  was  early  reported  from  Susanville. 

Nevada  County :  Sericite  and  biotite  are  mentioned  by  Lindgren^^^  as 
constituents  of  the  rocks  of  Grass  Valley  and  Nevada  City. 

Orange  County :  Fuchsite  has  been  found  at  Arch  Beach. 

Plumas  County  :  Sericite  occurs  as  a  hydro-thermal  mica  at  Engels.    • 
Riverside  County :  Muscovite  and  lepidolite  occur  with  the  gem  tour- 

maline at  Coahuila. 

San  Diego  County :  Muscovite  is  a  common  mineral  in  the  pegmatite 

veins  wiiich  carry  the  gem  tourmaline  and  kunzite  of  this  county. 

Crystals  occur  at  the  Mack  mine,  Rincon,  with  the  forms:  (001),  (010), 

(221),  Rogers (2). 

Pink  muscovite  from  Mesa  Grande  has  been  analysed  by  Schaller^'''^ 
SiOe  TiOo         AloOa  FeoOs        MnO        MgO         CaO  LioO  NaoO  K.O 
45.63  tr.  37.42  tr.  0.06        none        none  0.20  1.43  9.95 

4.43        0.77         =99.89  —  0.32=99.57% 

Tulare  County :  A  green  micaceous  and  earthy  mineral  containing 
chromium  and  believed  to  be  alexaudrolite  occurs  near  Exeter.  No 

analysis  of  the  mineral  has  been  made. 

Ventura  County :  Good  sheets  of  muscovite  have  come  from  the 
Mount  Almo  mica  mine. 

217.     MARIPOSITE. 

Monoclinic.     Micaceous,  scales,  foliated  massive.     Cleavage  perfect  basal. 

Color  apple-green,   white.     Vitreous   luster.     H  =  2.5  —  3;    G  =  2.78  —  2.81. 

Refractive  indices:     oc  =1.60;   /5  =  1.63;  y  =  1.63. 
Similar  to  muscovite  in  its  reactions.     An  emerald  green  borax  bead  is 

sometimes  obtained. 

Mariposite  is  essentially  a  muscovite  with  its  characteristic  green 

color  due  to  tlie  presence  of  chromic  oxide.  It  is  distinctly  charac- 
teristic of  the  gold  belt  of  the  Sierras  and  was  described  as  a  new 

mineral  by  Silliman^^^ 
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Calaveras  County :  Occurs  in  schist  on  Carson  Hill  at  the  Reserve 
mine  and  at  the  Golden  Gate  mine. 

El  Dorado  County :  Green  flakes  of  mariposite  occur  in  quartz  at  the 

Pyramid  mine,  four  miles  north  of  Shingle  Springs. 

Kern  County :  Some  green  micaceous  mariposite  occurs  at  Rands- 
burg. 

^lariposa  County  :  'I'lie  green  mica,  mariposite,  is  common  in  the 
Mother  Lode  schists  of  this  county  and  of  Tuolumne  and  Calaveras 

counties,  and  it  was  first  descril)ed  by  Silliman^'"'^  as  a  new  mineral. 
The  mineral  from  the  Josephine  mine  was  analysed  by  Hillebrand, 

Turner^*\ 

Green   
White   

SiOo   55.35 
  56.79 

Ti02         AI2O3        CroOa      FeoOa          FeO          CaO 
0.18         25.62         0.18         0.63         0.92         0.07 

25.29                 none                 1.59                0.07 

K2O    (Li,Na)20    H2O 
9.29         0.12         4.52         =100.13% 
8.92         0.17         4.72         =100.84 

MgO 

3.25 
3.29 

Nevada  County :  Good  specimens  of  green  mariposite  occur  with 

quartz  and  calcite  in  veins  at  the  Red  Ledge  mine,  Washington.  Occurs 

at  the  Idaho  mine.  Grass  Valley. 

Placer  County :   Found  at  the  Marguerite  mine. 

San  Diego  County :  Found  also  near  Oak  Grove  and  on  west  side  of 
Mt.  San  Jacinto. 

Sierra  County :  Mariposite  is  found  at  the  Rainbow  mine.  Occurs 

at  the  Alhambra  mine.  Poker  Flat,  and  at  the  El  Dorado  mine,  Forest 

mining  district. 

Tuolumne  County:  Mariposite  is  common  at  the  Rawhide  Ranch 

mine  near  Tuttletown.  Also  at  the  App  mine,  Omega  mine  and  other 
mines  in  the  vicinity  of  Jamestown. 

218.     PARAGON ITE— Soda    Mica. 

Silicate   of  sodium   and   aluminium,    HjNaAlsSioOij. 

Massive,  compact,  scaly.     Cleavage  perfect  basal.     Color  gray,  yellowish 

gray,  pale  green.     Pearly  luster.     H=r2.5  — 3;   0  =  2.78  —  2.90. 

Refractive  index:     /J=1.00. 
Like  muscovite  in  its  reactions,  but  gives  the  yellow  sodium,  flame. 

The  rocks  of  the  Coast  Ranges  are  notably  rich  in  soda  and  this  mica 
has  been  observed  as  one  of  the  constituents  of  the  schists. 

Santa  Clara  County:  Paragonite  is  mentioned  as  a  constituent  of 

eclogite  at  Coyote  Creek,  near  San  Martin  and  of  greenstone  on  San 

Francisquito  Creek.  J.  P.  Smith *^^\ 
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219.     LEPIDOLITE— Lithia   Mica. 

Silicnlc  of  lithium,   potassium.   lluoriii(>  and  aluminium    (K I/i )  Al  (01I,F)    Al(Si03)a. 

Mouooliuic.  Commonly  in  scaly  masses;  sometimes  in  broad  plates. 

Cloavaj-o  porfoot  basal.  Color  lilac,  lavender,  violet-bluo,  pink  to  colorless. 

Vitreous  to  pearly  luster.     llr-2.r)-^4;   0  =  2.8  —  2.0. 

ltefractiv«>  indici's:     oc  ̂  3 ••'>t'>0 ;   /J— l.oOS;  y.-l.tU)"). 
Easily  fusible  to  a  wbiti'  lilobule.  and  shows  the  I'cd  llann»  <»f  lithium. 

Insoluble  in  acids.  A  small  amount  of  wati'r  is  obtained  in  a  closed  tuix' 
by   iutens(>    iiinition,    which    reacts   acid. 

Lepidolite  occurs  in  scaly  masses  of  a  lavender,  violet  and  pink  color. 

It  is  llio  characteristic  niica  of  ix'i^niatitic  veins  whicli  carry  red  arid 
green  tourmaline. 

Coohcite  is  a  hydrous  lithia  mica,  ̂ ^•hite  to  yellowish  green  in  color. 

Inyo  County:  Pink  lepidolite  v;ith  muscovite  occurs  in  the  vein 
matter  of  Half  Dollar  mine. 

San  Bernardino  County:  Cookeit-'  has  been  reported  I'l^om  Oro 
Grande, 

San  Diego  County :  Lepidolite  mica  ranging  in  color  from  gray 

through  lavender  and  rose  to  deep  violet  is  the  common  mica  asso- 
ciated with  the  gem  tourmaline  of  the  county.  Good  crystals  were 

found  four  miles  east  of  Ramona  having  the  forms:  (001),  (010), 

(100),  (023).  (112),  (Til).,  (132),  (130),  (223),  (221)?,  (112)?, 

Schaller^*^'.  Coarse  and  tine  scaly  lepidolite  is  common  at  tlu'  Victor 
mine,  Riucon,  and  crystals  have  the  forms  (001),  (100),  (010),  (131), 

Rogers ^-\  The  lepidolite  of  Pala  and  of  ]\Iesa  Grande  has  been  analysed 

by  Schaller^''.  1.  Red  purple  from  Pala,  Tourmaline  Queen  mine; 
2.  Blue  purple  from  Pala;  3.  Purple;  4.  White;  5.  Lepidolite  border 
on  muscovite^  from  Mesa  Grande. 

1. 51.12 

AloOr. 

22.20 

Fe.Os 

0.80 FeO       Mn.,0.-: 
1.34 

MnO MgO CaO LioO 

5.12 

NasO 

2.28 

2. 50.95 23.97 0.82 __ 1.29 __ __ 
__ 

4.63 2.39 

3. 50.34 28.71 0.11 tr. __ 0.50 
none 

tr. 
2.39 1.59 

4. 51.25 25.62 0.12        ] Qone 0.05 none tr. 4.31 1.91 

r). 50.85 20.78 0.60 — — 0.07 tr. 0.10 
4.27 1.41 

K2O 

10.00 

H2O 
2.05 

P2O5 

0.04 
F 

6.38 
:102.43- 

OrrF -2.69  = 99.74% 

10.69 1.91 0.04 6.11 ~ 

:102.S0- 

-2.57  = 

100.23 
10.37 3.15 

__ 5.02 
- 

:102.18- 

-2.11  = 
100.07 

10.65 1.60 __ 7.0G = 
:  102.60 - 

-2.97= 

99.63 
10.30 1.74 __ 6.71 = 

:102.83- 

-2.82= 
100.01 

Cookeite  from  Pala  has  also  been  analysed  by  Schaller*^'^^ 
H2O 

SiOo  AloO:,  MnO        MgO  CaO         Li.>0  Na-O        K-O        at  105°     ab.  105° 
35.53         44.23  tr.  tr.  tr.  2.73  2.11         0.31       0.61         13.57 

F  0  =  F 
1.46  =  100.55  —  0.61  =  99.95% 

Colorless  and  deep  pink  cookeite  is  found  in  pockets  at  the  Victor 

mine,  Rincon,  coating  quartz,  lepidolite,  orthoclase,  albite  and  kunzite, 

and  as  pseudomorphs  after  kunzite,  Rogers^^^ 
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220.     PHLOGOPITE— Magnesia   Mica. 

Silicate   of   iiui.mu'sia   aiul   aluiniua,    ILKAIj^jAI  (Si04)3. 

iMoiiocliiiic.  Usually  six-sided  platfs.  Cleavage  i)orfool  basal.  Tough 
and  (dastic.  Color  yellowish  hrow  ii  ;  sonictirne  greenish  and  even  colorless. 

II:-- 2.5— 3;  0-2.78=2.85. 

Refractive  indices:     oc=1.5<f2;   /^-l.tKWJ;  y  =  l.t>0(>. 

l"'uses  on  thin  edges.  I)econii)osed  l)y  sulphuric  acid.  (Jiscs  a  little  water 
in    closed    tul)e. 

A  mica  similar  to  biotite,  but  contaiuing  little  or  no  iron. 

'Inyo   County:  Phlogopite  occurs   with   scheelite   in   calc-hornfels   at 
Deep  Canyon  west  of  Bishop. 

221.      BIOTITE — Magnesia-iron    Mica. 

Silicate  of  magnesia,  iron  and  aluminium    (H,K)2(Mg,Fe)4(Al,Fe)2Si40io'. 
Monoclinic.     Broad   plates,   foliated,   scaly,  micaceous.     Cleavage    perfect 

basal.  Color  black,  dark  brown,  green.  Vitreous  to  pearly  luster. 

H  =  2.5  — 3;  G  =  2.7  — 3.1. 

Refractive  indices:     ex  =1-541  ;    /J  =  1..574;  y  =  1,574. 
Decomposable  by  boiling  in  sulphuric  acid.  Very  difficult  to  fuse.  Iron- 

rich  varieties  become  magnetic  on  heating. 

The  dark  brown  and  black  biotite  mica  is  the  commonest  of  all  the 

micas.  It  is  generally  a  prominent  constituent  of  nearly  all  eruptive 

rocks  and  also  of  gneisses  and  schists.  It  is  present  as  a  rock-forming 
mineral  in  every  county. 

Lepidomelane  is  ver.y  black  iron  mica  usually  classed  as  biotite. 

Alpine  County :  A  black  biotite  from  a  quartz-monzonite  rock  at 

Blood  Station  was  analysed  by  Valentine,  Turner ("^^ 
SiOo         Ti02         AI2O3        FeoOs        FeO         MnO       CaO         SrO       BaO        MgO        LisO 
35.62        2.61        15.24       4.69        13.67        0.74        0.95        tr.        0.26        12.70        tr. 

HoO 

NaoO        K2O         at  105°  ab.  105°     P0O5         F 
0.50        7.72  0.94        4.36       none       none        =100.00% 

Amador  County :  Biotite  from  a  pyroxene  gneiss  on  the  north  fork 

of  the  Mokelumne  River  was  analysed  by  Valentine,  Turner^'^\ 
Si02  TiOo      AI2O3      FeoOs       FeO      MnO        CaO      SrO       BaO      MgO    LigO      Na20 
36.62       3.03       14.37       4.04       17.09       0.40       1.4S       tr.       0.33       9.68       tr.       0.45 

H2O 

KoO     at  105°  ab.l05°      P0O5  F  0=F 
8.20       0.90      3.26       none       0.10       1=99.95  —  0.04       =99.91% 

Mariposa  County:  1.  Black  biotite  from  biotite-granite  of  El  Capi- 
tan,  Yosemite  Valley,  was  analysed  by  Valentine ;  and,  2.  Brown  biotite 
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from  (luarlz-monzoiiito  on  Tiopja  rojid.  southeast  of  Mount  Hotfnian,  was 

analysed  l)y  llill('l)r;in(l.  'runit'i-<*>. SrO 
SIO:;        TIO,.        Ak-Oa 

V=03 
Cr"Or.    Fe.O;i      P^eO       MnO 

NiO      CoO     CaO 
1     35.64      1.12      18.62 5.54      14.60      0.79 __       0.90 
2.    35.75      3.16      14.70 

0.05 
tr.       4.65      14.0S      0.45 0.02           0.17 

BaO       MgO     I.iO    Na^O KjO 
at  100°  ab.  100°  Pad          F 0  =  F tr.         9.72      tr.      0.3.S 9  22 0.4S       2.54       0.20       0.26 ^100.01    -0.11=1 

0.12      12.37      __      0.32 0.10 1.03       :'..64       0.03       0.17 -   09.90     -0.07=t! 

99.90% 
99.83% 

Kiversidc  County.  Hiotilc  is  a  coiLstitucnl  of  tlie  •:ranodiorilr  at 

Crestmorc.  Found  a.ssociated  with  carbonate  rocks  of  Eaojle  ̂ lountain. 

Lon^'  and  slender  rods  and  plates  of  black  biotite  occur  in  a  p:ranitic 

r(x^k  in  the  city  quarry  at  Rivemde. 

San  Die^o  County :  Plates,  fairly  large,  of  black  biotite  occur  near 
Jacuniba. 

222.      ROSCOELITE— Vanadium    Mica. 

Ilydnms    silicate    of    vanadium,    aluniimiin    and    i)otassinm.    IIJv(Ms:.I"o»     (Al.N'ii (     Si(),    I    y,. 

Minute  scales  often  in  stellate  j,'ioups.  Cleavage  perfect  basal.  Color 
clove-brown,  greenish  brown  or  brownish  green.  Pearly  luster.  Soft. 
0  =  2.92  —  2.94. 

Refractive  indid-s  :     oc  =1.610:  ^>=1.«>S5:  ,,  =  1.704. 
In.soluble.  but  fusible.  Like  biotit«^  in  it.s  reaction.s,  but  in  addition  gives 

a  green  bead  of  vanadium  with  pliosphorous  salt. 

Vanadium  is  a  rare  constituent  of  some  igneous  rocks,  and  is  occa- 
sionally found  in  small  amounts  in  biotite.  Roscoelite  is  unique  in 

having  a  large  percentage  of  vanadium  in  place  of  iron  and  thus  form- 
ing a  vanadium-mica.  It  is  a  very  rare  mica,  and  few  specimens  of  it 

are  now  in  existence,  since  most  of  the  material  was  destroyed  for  the 

gold  which  was  thickly  interlaminated  with  the  micaceous  plates. 

El  Dorado  County :  Layers  from  a  tenth  to  a  half  inch  in  thickness 
of  a  dark  green  micaceous  mineral,  thickly  interlaminated  with  gold, 

were  found  at  the  Stuckslager  or  Sam  Sim's  mine  on  Granite  Creek, 
near  Coloma,  which  proved  to  be  a  new  mineral  and  was  named  by 

James  'Blake^^\  in  1874.  The  new  mica  was  later  described  and 
anal^-sed  by  Genth^^\  Roscoe^^\  and  Hillebrand,  Turner  and  Clarke^^^ 

Genth    _.   j 

SiO> 
47.82 
47.69 

Ti02 V2O3 Vr:03 VeOn 

21.36 
22.02 

AloOo        FeoOs      MnoOa 
12.60 
14.10 

FeO 

3.30 
1.67 

Roscoe   41.25 28.60 14.14         1.13         1.15 

Hillebrand- 45.17 0.78 24.01 11.54 
1.60 

MgO 
2.43 

CaO 
tr. 

NaoO 
0.33 

KoO 
8.03 

LUO 

tr. 
H2O 

5.13 
=  100.00% 

2.00 tr. 0.19 7.59 tr. 4.96 
=  100.22         G  =  2.938 

2.01 0.61 0.82 8.56 3.35 =  101.62 

1.64 0.06 10.37 tr. 4.69 =  99.86 

Several  hundred  pounds  of  the  mineral  were  also  found  in  Big  Red 

Ravine,  near  the  old  Sutter  Mill,  where  gold  was  first  discovered,  but 

the  masses  were  destroyed  for  their  gold  values,  Hanks^^\ 
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BRITTLE  MICAS. 

The  brittle  micas  include  several  micaceous  minerals  whose  plates  or 

scales  are  non-elastic  and  easily  break  when  bent.  Otherwise  they 
resemble  the  common  micas.  They  are  characteristic  of  the  crystalline 

gneisses  and  schists.  All  of  them  probably  occur  in  the  State,  but  only 

margarite,  xanthophyllito,  chloritoid,  and  ottrelite  have  been  observed. 

223.     MARGARITE. 

Hydrous  silicate  of  calcium  and   aluminium,   HaCaoAliSizOjz. 

Monoclinic.     Scalj^   micaceous.     Cleavage   perfect   basal.     Color  grayish, 

pink.     Pearly  luster.     H  =  3.5  — 4.5;  G  =  2.99  — 3.08. 

Refractive  indices:     oc=l.G32;  ^  =  1.G43  ;  y=l.G45. 
Insoluble,  but  is  somewhat  fusible.     Similar  to  the  micas,  but  its  flakes 

are  not  elastic  and  thus  differ  from  true  micas. 

Margarite  is  prominent  in  the  glaucophane  rocks  and  has  been  ob- 
served in  several  localities. 

Calaveras  County :  Soft  silver- white  pearly  masses  of  flaky  material 
occur  in  the  Gold  Cliff  mine  at  Angels  and  in  some  of  the  other  mines  of 

the  Mother  Lode  which  bear  a  strong  resemblance  to  margarite,  and 

are  probably  this  mineral. 

Marin  County:  Mentioned  by  Ransome^^^  as  an  associate  of  the  law- 
sonite  at  Reed  Station.     Much  of  this,  however,  is  muscovite,  Eakle^^^ 

San  Mateo  County:  A  constituent  of  the  schists  of  Belmont,  Mur- 

goci^i^ 
Santa  Clara  County :  Occurs  in  the  eclogite  of  Oak  Ridge,  J.  P. 

Smith(i). 
Sonoma  County :  A  constituent  of  the  glaucophane  gneiss  of  Melitta, 

near  Santa  Rosa,  Murgoci^^\ 

224.     XANTHOPHYLLITE. 

Hydrous  silicate  of  aluminium,  calcium  and  magnesium,  H8(Mg,Ca)i4Alj6Si5052. 

Monoclinic.     Tabular  crystals  parallel  to  the  base.     Perfect  basal  cleav- 
age.    Color  leek-green,  bottle-green.     Vitreous  luster.     H  =  4.6;  G  =  3.09. 

Refractive  indices:     oc  =1-0^9;  ̂ =1.660;  y  =  1.661. 
Infusible  and  insoluble.     Gives  water  when  intensely  heated  in  a  closed 

tube.     Plates  are  not  flexible. 

A  very  rare  green  platy  mineral  belonging  to  the  brittle  micas, 

resembling  green  muscovite. 

Riverside  County :  Abundant  platy  crystals  of  xanthophyllite  oc- 
curred in  the  blue  calcite  of  the  cement  quarry  at  Crestmore,  intimately 

associated  with  monticellite.     An  analysis  by  Eakle  gave : 

G  -  3.0S1 

SiO, 
AI,03 

Fe,03 
FeO 

CaO MgO 
H„0 

1G.84 44.68 2.85 14.14 16.24 

5.07  -- 

=  100.62% 

1(3.74 42.70 2.85 0.41 13.09 20.03 
4.49  = 

=  100.31% 
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225      CHLORITOID. 

Ilydi'oiis   silicato   oL'   iron,    lunftiicsiuiu   and   aluiuiniuiii.    IIo(Fo,Mj4:)  Al..SiO,. 

Monocliiiir.     Foliated    massivo.    scales.     Cleavage    perfect    basal,     ('oloi* 
dark  gray,  grayish  black,  grass  green.     Pearly  to  vitreous  luster.     II  =  0.5; 
G=3.r.2  — :].r)7. 

Kefractive  index:     i^      l.Tr». 
Insoluble  and   infusible.     IMates  aic  Hcxiblc,  but    not   claslic.     (iivcs  luucli 

water  in  n  closed   hdx'. 

Calaveras  County:  Dark  green  cliloritoid  has  been  found  in  some  of 
the  sehists  of  tliis  county. 

226.     OTTRELITE. 

Hydrous  silicate  of  irou,   manganese   and  aluminium,    H2(Fe,Mn)  ALSigOo. 

Monoclinic.     Hexagonal-shaped    scales.     Cleavage    perfect    basal.     Color 
blackish  gray,  black.     Vitreous  luster.     H  =  6  —  7;  G  =  3.3. 

Insoluble  au'd  infusible.     Yields  water  in  a  closed  tube. 

Ottrelite  schists  appear  to  be  rare  in  the  State. 

Siskiyou  County:  A  specimen  of  ottrelite  schist  has  come  from  the 
vicinity  of  Yreka. 

CHLORITES. 

Under  the  name  chlorite  are  included  several  species  having  a  mica- 
ceous structure  with  the  flakes  flexible  but  not  elastic.  The  chlorites 

are  prominent  in  many  schists,  forming  chlorite-schists.  They  are  also 
formed  as  secondary  alteration  products  of  hornblende  and  pyroxene 

rocks,  and  as  such  are  very  common  throughout  the  State.  They  are 

characteristically  dark  leek-green  or  brown  in  color.  As  a  general 

thing  the  various  kinds  of  chlorite  have  not  been  difi:'erentiated. 

227.     CLINOCHLORE. 

Hydrous   silicate   of   magnesium    and   aluminium,    HgMgjAljSiaOig. 

Monoclinic.  Scaly,  earthy,  compact.  Cleavage  perfect  basal.  Color 

deep  grass-green,  olive-green,  rose-red.  Pearly  luster.  H  =  2  —  2.5; 
G  =  2.65  — 2.78. 

Refractive  indices:     ex  =1.585;  ̂ =1.586;  yi=1.5D(). 
Insoluble  in  hydrochloric  acid  and  practically  infusible.  Decomiwsed  by 

boiling  sulphuric  acid.  Gives  water  in  closed  tube  when  intensely  heated. 
Plates  are  flexible,  but  without  elasticity,  thu.s  differing  from  true  micas. 

Clinochlore  occurs  as  an  alteration  product  of  magnesian-iron  minerals 
and  is  common  in  schists. 

Kotschuhcitc  is  a  rose-red  variety  of  clinochlore  containing  chro- 
mium and  is  associated  with  chromite  in  serpentine  rocks. 

Calaveras  County :  Some  pink  chrome  chlorite  has  been  found  near 
Angels. 
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Nevada  County:  Fine  chrome  clilorite,  pink  and  groon,  occurs  on 

ohroniite  at  the  Red  Ledge  mine,  Washin^^ton  district. 

Placer  County:  Rose-red  kotsehubeite  also  occurs  on  chromite  in  the 

serpentine  of  Green  Valley,  above  Dutch  Flat,  Lindgren^-*.  Tt  has  been 

analysed  by  Melville^^^ H2O 

SiOo 
AI2O3 CroOs FeO NiO CaO MgO 

at  105°      ab. 105° 31.74 6.74 11.39 1.23 0.49 0.18 
35.18 0.37         12.68 

Riverside    County :     Clinochlore   occurs   in   joale   green   flakes   with 
vesuvianite  in  the  limestone  at  Crestmore. 

Siskiyou  County  :  A  chrome  chlorite  occurs  near  Dunsmuir. 

228.     PENNINITE— Rhodochrome. 

Hydrous  silicate  of  iron,  magnesium  and  aluminium,  Hs(Mg,Fe)5AlnSi30i8. 

Monoclinic.  Plates,  scales,  scaly  massive.  Cleavage  perfect  basal.  Color 

emerald-green,  grass-green,  violet,  rose-red.  Pearly  luster.  H  =  2  —  2.5; 
G= 2.6  — 2.85. 

Refractive  indices:    £  =  1..579';   (j,:=:1.570. 
Same  reactions  as  given  by  clinocblore. 

Penninite  is  similar  to  clinochlore  with  more  iron  in  its  composition. 

Kdmmcrerite  is  a  peach-blossom  red  variet}^  associated  with  chromite. 

Alameda  County:  Reddish  violet  kammererite  occurs  with  chromite 

on  Cedar  Mountain  at  the  Mendenhall  mine,  Rogers*^^\ 
Del  Norte  County :  Kammererite  has  been  observed  coating  chromite 

from  this  county. 

Placer  County :  Kammererite  occurs  on  chromite  in  Green  Valley 
above  Dutch  Flat.  Kammererite  coats  the  chromite  about  seven  miles 

south  of  Newcastle. 

San  Benito  County :  Red  kammererite  occurs  on  chromite  associated 

with  uvarovite  at  New  Idria,  Brush^^^ 
Shasta  County :  Kammererite  coats  chromite  in  Little  Castle  Creek 

mine,  near  Dunsmuir. 

229.     PROCHLORITE. 

Hydrous  silicate  of  magnesium,  iron  and  aluminium. 

Monoclinic.  Scaly,  foliated,  granular,  massive.  Cleavage  perfect  basal. 

Color  green,  blackish  green,  brown.     Pearly  luster.     H  =  l — 2  ;  G  =  2.78 — 2.96. 

Refractive  indices:     oc  =1.C06;  ̂ =1.60G;  y  =  1.610. 
Like  clinochlore  in  its  reactions.  Iron-rich  varieties  become  magnetic 

after   heating. 

Prochlorite  is  a  common  chlorite  of  rocks  usually  dark  green  but  some- 
times brown.     Forms  large  flaky  masses  in  schists. 

Butte  County:  Prochlorite  is  a  constituent  of  the  schists  at  Forbes- 
town,  specimens  coming  from  the  Gold  Bank  mine. 
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C^ontra  Costa  County:  l^roclilorilc  was  (Icscribod  nnd  analysed  from 

the  schists  near  San  Pablo  by  Hlasdale^^^ 
HoO 

SIO2        AI0O3       FeoOa       FeO  MgO         CaO      NaoO    at  100°  ab.  100° 
27.38       20.15       0.78       12.70       18.1)2         __        1.15       1.51       11.44       =100.037o 

Riverside  County :    Green  chlorite  occurs  as  an  alteration  of  augite, 

hornblende  and  epidote  at  Crestmore. 

230.     CORUNDOPHYLLITE. 

Hydrous  silicate  of  magnesium  and  aluminium. 

Monocliuic.     Plates,    lamellar    massive.     Cleavage    perfect    basal.     Color 

olive-green,  leek-green.     Pearly  luster.     H=:2,5;  G  =  2.9. 

Refractive  indices:    oc=l-<J05;   ̂ =1.G07;  y  =  l.(uS. 
IJko  clinochlore  in  reactions. 

This  is  a  rarer  form  of  chlorite,  but  probably  exists  in  more  localities 
than  are  now  known. 

Riverside  County :  Corundophyllite  has  been  found  at  Roggentramp. 

231.     GRIFFITHITE. 

Hydrous  silicate  of  magnesium,  aluminum,  iron  and  calcium, 

H4(Mg,Fe,Ca),    (Al.Fe)^  Si^O^  oH.O. 

Monoclinic?     Basal  plates  and  shreds.     Cleavage  basal.     Sectile.     Color 
dark  green.     11  =  1;   G  =  2.309. 

Refractive  indices:    cx=l.G05;    /^  =  1.G07;  y  =  l.()73. 
Fuses   with   intumescence   to   a   black   magnetic   slag.      Soluble   in    hydro- 

chloric acid  with  gelatinizatiou. 

A  new  member  of  the  chlorite  group  of  silicates  and  was  described 

by  Larsen  and  Steiger^^\ 

Lqs    Angeles    County:     Occurred    filling    amygdaloidal    cavities    in 
basalt  at  Cahuanga  Pass,  Griffith  Park,  Los  Angeles. 

Analysis  by  Steiger: 

SiOo    AI3O3    Fe„03  FeO     MgO       CaO    Xa.,0     K.,0       — H,0    +H.O      TiQ., 

39.64     9.05     7.32     7.83     15.80     2.93    0.71     None     12.31      4.90      None   =   100.49% 

•232.     CHALCODITE— Stilpnomelane. 

Hydrous    silicate    of    iron,    magnesium   and    aluminium. 

Minute    scales.     Color    black,    yellowish    and    greenish    bronze.     Brassy 
to  submetallic  luster.     Flexible.     H  =  3  —  4;  G  =  2.96. 

Refractive  index:    ̂   =  1.69. 

Fuses  with  difficulty  and  becomes  magnetic.     Decomposed  by  hydrochloric 
acid,  but  without  forming  a  jelly.     Gives  much  water  in  a  closed  tube. 

Chalcodite  is  a  rare  bro^^Tl  chlorite,  occurring  in  minute  scales,  often 
with  a  bronze  luster. 
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Inyo  County:  Occurs  as  bi'on/c  brown  flakes  on  aiuilcitc  and  nairo- 

lilc  in  llic  amy^dulcs  of  an  audcsitc  on  tlic  l^'urnaco  Creek  wasli,  two 
miles  west  of  Ryan. 

Santa  Barbara  County:  Hrown  eiystals  of  chalcodite  have  come  from 
this  county. 

233.     JEFFERISITE. 

Hydrous  silicate  of  magnesium,  iron  aud  aluminium. 

liroad  plates,  small  scales.     Cleavage  perfect  basal.     Color  dark  yellowish 
brown.     Pearly  luster.     Hrrl.5;  G  =  2.30. 

Ivofraclive  indices:  £=:l.r)4;  j^^l.HHO. 

Kather  difficult   to  fuse,   but    cxfoliatc^s   when    heated.      Soluble    in    hydro- 
chloric acid,  but   without  siehitini/ation.     (iives  water  in   a   closed   tube. 

Jefferisite  is  a  hydra  ted  mica  occurring  in  dark  yellowish  brown 

scales  and  plates. 

Lassen  County :  Large  brown  plates  of  jefferisite  occur  at  Susanville 

according  to  Hanks ^"^^ 
Mendocino  Count}' :  Small  flakes  have  been  observed  in  this  county. 
Tulare  County:  Hanks^^^  mentions  jefferisite  from  this  county. 

ZEOLITES. 

234.  HEULANDITE.       * 

Hydrous  silicate  of  calcium  aud  aluminium,  H.iCaAl2(Si03)o.3H.^O. 

Monoclinic.     Platy  crystals.     Color  w^hite,  brick-red.     Perfect  clinopina- 
coidal  cleavage.     H  =  3.5  — 4;  G  =  2.18  — 2.2. 

liefractive   indices:      oc  =1-41)8:   ̂ -1.499;   y  =  ].505. 
Intumesces  or  boils  when  fused.     Soluble  in  hydr(jchloric  acid,  but  does 

not  yield  a  jelly  on  evaporation.     GIa  es  water  in  a  closed  tube. 

A  zeolite  formed  as  a  secondary  mineral  in  cavities  and  seams  of  basic 

volcanic  rock,  usually  with  stilbito,  chabazite  and  other  zeolites.  It  is 

probably  present  in  the  basaltic  areas  of  the  State,  but  has  not  been 

reported. 

Plumas  County :  Occurs  as  a  hydrothermal  mineral  in  the  druses  of 

the  pegmatites  at  Engels,  Graton  and  McLaughlin'^'. 
San  Diego  County :  Occurs  sparingly  as  pale  brown  crystals  with  stil- 

bite  at  Rincon.     Forms:  (010),  (001),  (201),  (201),  (110),  Rogers^^). 

235.  PHiLLIPSITE. 

llvdi-ous  silicate  of  aluminium,   calcium  and  potassium, 
(Ko,Ca)ALSi40,o.4HoO. 

Monoclinic.     Usually  in  groups  of  twunned  crystals.     Color  white  to  red. 

Translucent  to  opaque.     n  =  4 — 4..j  ;  G  — 2.2. 

Refractive  index:     Q  —  'l.'u. 
Fuses  easily  to  a  white  enamel.     Gelatinizes  with  hydrochloric  acid. 

A  rarer  member  of  the  zeolites. 

Plumas  County :  One  of  the  zeolites  at  the  Engels  mine. 
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236.     LAUMONTITE. 

lly<Iroiis  silicate  of  lalciuni  and  aliuninium,   lI/'aAlsSi^Oj^.'illiO. 

Monoclinic.  Kadiatiuj,'  or  diverj;eiit  columnar.  Cleavage  perfect 

basal  aud  clinopinacoidal.  Color  white.  Vitreous  lustor.  H=:3.5  —  4; 
G  =  2.25  — 2.;]0. 

Refractive  indici-s  :     oc— 1-">1'»;  yg=^1.524;  y::^  1.525. 
Fuses  easily  to  a  glass  and  shows  the  rcddi.sh  flame  of  calcium;  soluble  in 

hydrochloric  acid  and  yields  gelatinous  silica,     (iivos  water  in  a  closed  tulx*. 

A  zeolite  occurring  in  cavities  of  basic  volcanic  rock,  usually  with 
other  zeolites. 

Plumas  County  :  Occurs  as  a  hydrothermal  zeolite  at  the  Engels  mine. 

Riverside  County :   Soft  fibrous  masses  of  snow-white  color  coat  some 
of  the  green  prehnite  at  the  Crestmore  quarry.    Analysis  gave: 

SiO..  ALO3  CaO  MgO  II.O 
53.41)  22.01  10.80  tr.  13.39  =  99.69% 

San  Bernardino  County:  Fibrous  white  laumontite  has  been  found 
near  the  Grant  mine,  on  the  right  bank  of  the  Cucamonga  Canyon. 

San  Diego  County:  Small  amounts  are  associated  with  the  axinite 

crystals  of  Moosa  Canyon  near  Bonsall,  Schaller'^^^  The  mineral  also 
occurs  at  Rincon  in  minute  radiate  crystals  with  the  forms  (110),  and 

(201),  and  as  a  pseudomorph  after  stilbite,  Rogers^^^ 

237.     STILBITE. 

Hydrous  silicate  of  sodium,  calcium  and  aluminum,  H4(Na2,Ca)  Al2Si60is-4H20. 

Monoclinic.  Commonly  in  sheaf-like  aggregates,  lamellar.  Cleavage  per- 
fect clinopinacoidal.  Color  white,  yellowish  brown.  Vitreous  to  pearly 

luster.     Hz=3.5  — 4;  G  =  2.09  — 2.20. 

Refractive  indices:     oc  =1.^94;  ̂ =1.498;  ̂   =  1.500. 
Fuses  with  exfoliation.  Soluble  in  hydrochloric  acid,  but  does  not  yield  a 

jelly  when   evaporated  to  dryness.     Gives  water  in  a  closed   tube. 

A  common  zeolite  occurring  usually  as  sheaf-like  aggregates  in  cavi- 
ties and  seams  of  volcanic  rock.  It  is  more  common  in  the  State  than 

what  has  been  reported. 

Fresno  County :  Found  in  lava  in  the  North  Fork  mining  district. 
Modoc  County :  Specimens  of  lava  with  amygdules  filled  with  stilbite 

and  natrolite  have  come  from  this  county. 
Plumas  County :  White  and  brown  stilbite  occurs  with  chabazite  and 

natrolite  in  the  cavities  of  basic  rock  at  Engels. 

San  Diego  County:  Occurs  as  sheaf-like  aggregates  of  small  brown 

crystals  at  the  Victor  mine  near  Rincon,  Rogers*^^\ 
Santa  Barbara  County :  Found  in  the  San  Pablo  Mountains  of  Santa 

Rosa  Island. 

Tulare  County :  Occurs  in  volcanic  rock  at  Mount  Kaweah. 
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238.     CHABAZITE. 

Hydrous  siliciilc  of  ciilciuin.   sodium   and   aluiiiiiiiuiii    (Cii,Nao)  Al;jSi40i2.0HoO. 

llexnfionul,  rliombohedral.  Crystals  nearly  cubic.  Color  white,  llesh- 

red.     Vitreous  luster.     H3:4  — 5;  G^2.08  — 2.1G. 

Itefractive  iiulices  :    ̂   =  1.482;  <,j=1.4S<). 

Fuses  with  lisht  swelliusi'.  Deco!ni>os<>(l  by  hydrochloric  acid.  l)ut  with- 
out  .uolatiuizalion.     (Jives  nuu-h  water  in  a  closed  tube. 

.  A  zeolite  occurring  as  a  secondary  mineral  in  cavities  of  basic  volcanic 

rock,  usually  in  rhombohedrons  nearly  cubic  in  shape. 

Nevada  County :  Occurs  in  colorless  crystals  with  epidote  and  pyrite 

at  the  Star  j:)lacer  mine,  Grass  Valley,  Tjindgren^^\ 
Plumas  County:  Found  as  rhombohedrons  in  olivine  basalt  at  the 

Dodson  mine,  Mooreville  Ridge,  Turner^^'.  Present  as  one  of  the  hydro- 
zeolites  at  the  Enyels  mine.  Graton  and  McLau^hlin^^ '. 

239.     ANALCITE. 

Hydrous  silicate  o£  sodium  and  aluminium,   NaAlSioOo.HaO. 

Isometric.     Crystals   usually    trapezohedrons.     Sometimes   quite    large. 

Colorless  to  white.     "N'itreous  luster.     11:=.")^ — ."i..") ;   G=2.'2'2 — ^2.21). 
Refractive  index  :    h  =  1.487. 

Fuses  to  a  clear  ylass  and  shows  bright  yellow  llame  of  sodium.  Soluble 

in  hydrochloric  acid,  but  does  not  .gelatinize,  (iives  a  small  amount  of 
water  in  a  closed  tube. 

A  zeolite  occurring  as  a  secondary  mineral  in  volcanic  rocks  arid 

often  in  large  trapezohedral  crj^stals.  It  is  also  found  as  an  original 
constituent  in  some  diabases  and  basalts. 

Alameda  County:  Occurs  as  one  of  the  secondary  minerals  in  the 

cavities  of  andesitic  rock  on  the  Berkeley  Hills. 

Inyo  County :  An  amygdaloidal  mass  of  andesite  occurs  on  the  Fur- 
nace Creek  wash,  about  two  miles  west  of  Ryan  with  its  amygdules  lined 

Avith  clear,  colorless  trapezohedroiis  of  analcite,  needles  and  white 

bunches  of  natrolite  and  ))ronze-ln'o\vn  flakes  of  chalcodite,  Foshag. 
Plumas  County :  Occurs  as  a  liydrothermal  mineral  in  the  dnrses  of 

the  pegmatites  at  Engels,  Graton  and  ]\rcLaughlin^^\ 
Santa  Barbara  County:  A  constituent  of  the  teschenite  of  Point  Sal 

and  was  analysed  by  Fairbanks^^^^'^^ 
SiOo  AlaO.-i         CaO  NaoO  KoO  Ign. 

54.40         23.04         0.21         13.3.3         0.19         8.46         =99.63     G=2.26 
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240.     NATROLITE. 

Hydrous  silicato  of  sodium  and  alinniniuiii.   XanAlnSijOjo.2ILO. 

Orthorhombic.  Long  ueedles,  coluninnr,  fibrous.  Cleavage  perfect  pris- 
Miatic.     Colorless  to  white.     Vitreous  luster.     H  =  5  —  5.5;   G  =  2.2  —  2.25. 

Refractive  indicrs  :     oc  =1.4.S0-.  ̂ =1.4S2;  y=-^AU:]. 
Fuses  quietly  to  a  clear  glass  and  gives  yellow  llame  of  sodium.  Soluble 

in  liydnK'hloric  acid  and  yields  nmcli  jelly  on  evaiK)ration.  (Jives  water  in 
a    closed   tube, 

A  zeolite  formed  as  a  secondary  mineral  in  cavities  of  igneous  rock 

and  sometimes  as  veins  in  such  rock.  It  usually  occurs  fibrous  or 

acicular,  associated  with  stilbite  and  other  zeolites. 

Alameda  County:  Needles  of  natrolite  occur  witli  analcite  in  the 

amygdules  of  the  andesitic  rock  on  the  Berkeley  Hills, 
Inyo  County  :  Occurs  in  slender  colorless  needles  and  white  fibrous 

Imnches  in  the  amygdules  of  an  andesite  on  the  Furnace  Creek  wasii, 

two  miles  west  of  Ryan,  Associated  with  analcite  and  chalcodite, 
Foshag. 

Modoc  County :  Slender  needles  occur  with  stilbite  in  the  lava  of  this 
county. 

Plumas  County :  Occurs  as  a  hydrothermal  zeolite  in  the  druses  of 

the  pegmatite  at  Engels. 

San  Benito  County:  A  large  vein  of  W'hite  natrolite  occurs  near 
the  headw^aters  of  the  San  Benito  River  on  the  west  side  of  the 

Diablo  Range  about  tw^enty-five  miles  north  of  Coalinga,  in  which 
crystals  of  benitoite  and  neptunite  are  included.  The  natrolite  is  mostly 

granular  although  some  crystals  with  the  forms  (110)  and  (111)  occur. 

The  occurrence  has  been  described  by  Louderback^^^^^)  ^yi^j^  analysis  by 
Blasdale. 

SiOo  AI0O3  NaaO  HoO 
47.69  27.14  15.74  9.5G  =100.13% 

Sierra  County:  Found  on  Herkin's  ranch  north  of  Sierra. 
Sonoma  County :  In  the  rocks  of  the  Sonoma  Mountains  not  far  from 

Petaluma, 

241.     MESOLITE. 

Hydrous  silicate  of  sodium  and  calcium,  ni  Na2ALSi30io2HoO  n  CaAloSiaOjo-SHoO. 

Triclinic.  Prismatic  crystals.  Generally  silky  fibrous  crusts.  Cleavage 
perfect  prismatic.  Colorless  to  white.  Vitreous  to  silky  luster.  Hi=5; 

0  =  2.2  —  2.4. 

Refractive  indices:     oc  =1.505:  yg  =  1.505;  y  =  1.506. 

Fuses  with  intumescence  to  a  white  vesicular  g-lass.      Soluble  with  g:ela- 
tinizatiou.     Gives  much  water  in  a  closed  tube. 

A  zeolite  occurring  generally  as  silky  fibrous  crusts  as  a  secondary 
mineral  in  cavities  of  basaltic  rock. 

14—22132 
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Lassen  County :  Observed  in  the  lava  oi"  Tiassen  Butte. 
Shasta  County :  Found  near  Kedding. 
Ventura  County :  Observed  in  the  basalt  of  the  Pinos  Mountains. 

242.     THOMSONITE. 

Hvdrous  silicate  of  aluininium,  sodium  niid  cjilciuiii, 
( Xa,,( \i )  ALSi,()H.2iir,(). 

Orthorhombic.     Usually  radiate  fibrous  iu  spherical  forms.     ('Icavjifii-  ]h-v- 
fcct   bas\al.     Sm)\v-white  to  brown.      11  =  5—5.5;   G  =  2..'i^2.4. 

Jiefractive  imliees :    oc=^.4!)7;  ^-l.r)08;  y=  1.525. 
Fuses  very  easily  to  a  wliilt-  enamel.     (Telatinizes  with  liydnn  liloric  acid. 

H\>und  in  eavities  of  vesicuhir  hiva  with  otlier  zeolites. 

Plumas  County:   One  of  the  zeolites  oecurrin^  at  the  Engels  mine. 

NOT    GROUPED. 

243.  GYROLITE. 

Hydrous  silicate  of  calcium,  HjCaoSisOg-HoO. 

Fibrous  and  lamellar  concretions.  Colorless  and  white.  Vitreous  luster, 

H=:3  — 4;  G=:2.39. 

Refractive  index  :    ̂ ^=:1..j45. 

Fuses  easily  to  a  blebby  glass  and  gives  the  yellowish  red  flame  of  cal- 
cium.    Soluble  with  some  gelatinization.     Gives  water  in  a  closed  tube. 

Formed  as  a  secondary  mineral  in  crevices  of  rocks  by  the  alteration 
of  lime  silicates. 

San  Francisco  County:  Occurs  lining  fissures  in  the  rock  at  Fort 

Point  and  was  analysed  hy  Schaller<^^\ 
SiOo  AI2O3  CaO  NaoO  Ign. 
53.47  0.22  32.00  1.25  13.21  =100.15% 

Santa  Clara  County:  Fibrous  gyrolite  occurred  in  the  crevices  of 
the  cinnabar  mine  at  New  Almaden,  associated  with  apophyllite  and 

bituminous  matter,  which  was  analysed  by  Clarke ^-^ 
SiOo        Al203FeoO.!  CaO        KoO        NaoO        F  Ign  F — O 
52..54  0.71  20.97       1.56       0.27       0.05     14.60  =100.30  —  0.27  =100.03% 

244.  JURUPAITE. 

Hydrous  silicate  of  calcium  and  magnesium,   H2(Ca.Mg)2Si207. 

Monoclinic.     Fibrous,  radiating.     Snow-white  color.     H  =  l — 4;  G  =  2.75, 

Refractive  indices:     oc  =1-568:  y  =  1.576, 
Fuses  easily  to  a  clear  white  glass.     Easily  soluble  without  gelatinization, 

A  new  mineral  formed  by  hydrothermal  metamorphism  of  limestone, 

Eiverside  County :  Occurs  with  bluish  calcite  and  grossularite  gar- 
net at  the  Crestmore  limestone  quarry  and  was  named,  analysed  and 

described  as  a  new  mineral  by  Eakle^^-\    Analysis: 
SiO,  CaO  MgO  H,0 

48.87  38.66  4.19  7.89  =  99.61% 
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245.     APOPHYLLITE. 

Hydrous  silicate  of  calcium  and  potassium,  Il7KCa4(Si03)8.4^Il20. 

Tetragonal.  Square  prisms,  pyramids,  massive.  Cleavage  perfect  basal. 
Colorless,  white,  pale  violet,  greenish,  yellowish.  Pearly  luster  on  base. 
H  =  4.5  — 5;  G  =  2.3  — 2.4. 

Kefraclivc  indices:     £=1.537;  („=l..'j3r». 
Solultlc  in  hydnK-liloric  acid,  hut  without  ,ir<dutinizati()n.  Fuses  with 

swfllin.i;  to  \vhil«'  enamel  and  shows  tiie  xiolel  flanic  of  jxdMssinni.  (Jives 
much  water  in  a  closed  tul)<'. 

A  secondary  mineral  found  in  cavities  of  volcanic  rock. 

Plumas  County:  Crystals  occur  in  cavities  of  basalt  at  the  Buckeye 
mine,  near  Onion  Valley. 

Riverside  County :  Cavities  in  the  massive  vvolhustonite  at  Crest- 
more  are  lined  with  small  crystals  of  colorless  and  white  apophyllite. 
The  forms  identified  are:    (100),  (111),  and  (001). 

San  Francisco  County :  A  few  crystals  were  found  at  Fort  Point  with 
the  forms  (111)  and  (100),  but  most  of  them  were  largely  changed  into 

quartz  pseudomorphs,  Schalier^^^ 
Santa  Clara  County :  Found  at  New  Almaden  in  large  crystals 

associated  with  gyrolite  and  bituminous  matter,  Clarke^^^ 

246.     XONOTLITE— Eakleite. 

Hydrous  silicate  of  calcium,"  5CaSiO,vH,0. 

Monoclinic.     Compact  fibrous.     Color  snow-white   or   pink.     Vitreous  to 
silky  luster.     H  =  4— 6;  0  =  2.705. 

Refractive   indices:     cx:=1.5S3;    /J  =  1..5S3;   y  =  1.593. 
Fuses  easily  to  a  glassy  globule.     Easily  soluble  in  hydrochloric  acid  with 

the  separation  of  flaky  silica.     Yields  water  at  a  high  heat. 

A  white  mineral  resembling  pectolite  in  structure. 

Santa  Barbara  County  :  A  mineral  specimen  collected  years  ago  from 
somewhere  in  the  vicinity  of  Santa  Ynez  and  labeled  wollastonite,  was 

f(mnd  by  Larsen^'"  to  ditl'er  optically  from  tliat  mineral,  and,  on  the 
supposition  that  it  was  a  new  mineral,  lie  proposed  the  name  of  eakleite 
for  it.  It  apparently  agrees  with  xonolite  in  composition.  Analyses 
of  the  mineral  by  Eakle  gave: SiO, 

FeA 

CaO 

Mg-O 

Na,O.K,0 
H,0 

50.45 0.98 45.51 tr. 
None 

3.25  = 

100.17% 

49.90 1.11 45.39 
tr. 

None 
3.11  = 

99.51% 
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247.     OKENITE. 

Ilydnms  silicate  of  cnlciiMii.   llJ'nSiJ  ),;.Ilo(). 

Finely  fil)r(>ns  jui.l  aciculMr.    ( 'olor  snow-wliilr'.    Luster  ix'sii'In.     IF  — 4.."i — r» ; 

Uefractive  indict's  :     oc— l.")l-l;    R:  l.."»14;  y::rl.r»ir». 
Soluble  with  sliiiht  selatinization  in  a  hydrochloric;  acid  solution.  Fuses 

to  a  ylass  and  colors  flame  reddish.     (Jives  water  in  a  closed  tube. 

Riverside  County :  The  wilkeite  in  the  limestone  at  Crestmore  is 
often  altered  to  a  white  tibrous  material,  which  was  similar  to 

okenite  in  its  optical  properties.  Kakle  and  Ro^ers^^*.  Radiating 
botryoidal  coatings  of  okenite  occur  on  apophyllite,  evidently  as  an 

alteration  product,  at  Crestmore.  Forms  and  analysis  are  by  P^'oshag. 
Forms:    (110),  (010),   (Oil).   Analysis: 

SiO.,  CaO  H,0 
r>t>.17  20.10  1().83  =  99.10yc 

248.     INESITE. 

Hydrous  silicate  of  manganese  and  calcium,  2(Mn,Ca)    SiOs.HoO. 

Triclinic.  Prismatic  crystals,  sometimes  fibrous  radiating  or  spherulitic. 

Cleavage  perfect  brachy-pinacoidal.  Color  rose-red.  Vitreous  luster. 

H  =  6;  G=3.03. 

Refractive  indices:    oc=l-<509:  ^=:1.636:  y  =  1.644. 

Inesite  is  considered  c^uite  rare,  since  it  has  been  reported  only 

from  one  locality,  but  it  appears  to  be  a  common  associate  of  the  psilo- 
melane  in  several  of  the  mines  of  the  State. 

Alameda  County :  Rose-red  veins  of  the  mineral  intersect  the  rhodo- 

chrosite,  associated  w4th  bemenite,  at  the  New^hall  or  Bailey  mine,  ten 
miles  southeast  of  Livermore,  on  the  Arroyo  Mocho. 

^lendocino  County :  In  the  Rhodochrosite  Claim,  Mt.  Sanhedrin, 

situated  about  eight  miles  from  Hearst,  inesite  veins  are  associated  with 
bementite  and  neotocite. 

San  Joaquin  County :  The  mineral  appears  to  be  common  at  the  old 

Ladd  mine,  associated  with  bementite. 

Stanislaus  County :  The  gray  rhodochrosite  of  the  Cummings  or  Win- 

ship  properties  is  intersected  by  veinlets  of  rose-red  inesite  associated 

Vv'ith  bementite.  The  forms  observed  on  the  inesite  crystals  are:  (llO), 
(100),  (010)  and  (001),  Foshag  and  Eakle. 
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249.  GANOPHYLLITE. 

ll.Mlrous  siliciitf  of  aluiniiiiuni  iin<i   ujiui;;;iii»'S('.  TMiiO.Al.Oj.SSiO:..  «>1I,.0. 

Monotlinic.  Tjihular  cryslnls.  Color  yellowish  lo  hrowii.  \'il  icons  lus- 
ter.   IVrfoci  Imsal  c-leavMue.     11=4 — 4.5:^  =  2.84. 

Uofractivc  indices:     oc       1.705;   (j-z^.1'J^)^,  y      1.7.'5<>. 
Soluble  iu  slrtm.n  acid,  (iives  ureeu  bead  of  mauiiaiiese  wiili  sodium 

tarlionate. 

A  \o\'\    v;\V{'  niiiicrjil  not  known  to  occur  clscw  licic  in  this  counli'V. 

Santa  Clara  Coiuity:  One  of  the  minerals  of  the  manganese  boulder 

I'ound  near  Ahnn  Kock  Park,  five  miles  ea.st  of  San  Jose.  Occurred  in 

seams  witli  barite  as  brownish  yellow  tabular  crystals,  Ro<j^ers^"\ 

250.  CRESTMOREITE. 

Hydrous   silicate   of  calcium.    ILCaSiO,. 

Fibrt)us.  compacl.     Snow-white,     ^'itl•eous  lo  dull  luster.     \l—'.i;  (i  —  '2.-'2. 

Ucfractive  indices:     oc=l.''il'i:  /^  =  1.007;  y  =  1.(108. Fuses  quietly  and  easily  to  a  slishtly  vesicular  glass.  Easily  soluble  with 
separation  of  flocculent  silica.  Gives  reaction  for  sulphate,  phosphate  and 
carbonate. 

A  new  silicate  formed  by  hydrothermal  metamorphism  of  limestone. 

Riverside  County :  Occurs  as  a  new  mineral  at  the  Crestmore  lime- 
st(me  quarry,  formed  as  an  alteration  of  wilkeite  and  also  as  a  direct 

crystallization;  named  for  the  locality,  described  and  analysed  by 
Eakle^^^".     Analysis  save: 

SiC. CaO P.p, SO„ 
CO., 

I^o.ss 

;i6.i2 42.71 

2'.3S 

2.42 l.lt> 
14.98 

38.30 41.20 3.50 1.25 
15.17 

34.42 43.54 
3.50 

2.24 
16.24 

251.     RIVERSIDEITE. 

Hydrous  silicate  of  calcium,  CasSioOe.HaO. 

Fibrous:    White,  silky  luster.     H  =  3:   G  =  2.(54. 

Refractive  indices:     oc  =1-595;  yg  =  l.r>03;  y  =  l.(»0. 
Fuses  easily  to  a  white  glass.     Easily  soluble  with  separation  of  floccu- 

lent silica. 

A  new  mineral  formed  by  hydrothermal  metamorphism  of  limestone. 

Riverside  County :  Found  at  the  Crestmore  limestone  quarr}^  in  asso- 

ciation -with  vesuvianite.  Named  for  the  county,  analysed  and  described 
by  Eakle  ̂ ^^K    Analysis  gave: 

SiO,.  CaO  pp.  so.  H^O 

41.20  44.58  3.84  1.84  8.11  =  99.63% 



I II III 

24.1  M 23.85 25.06 

2:iAyi> 22.77 
24.63 

40.22 40.13 40.13 

0.12 tr. 

12.21 
9.39 9.04 
3.41 1.13 
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252.     PLAZOLITE. 

.\   liydroiis  silicjib'  of  calcinin  iuul  aluiiiiiiiiini, 
3  CaO.  AU),.  2  ( SiO,.CO,) .  21 LO. 

Isoinclric.       Small     ((((alxMlnms.       ( 'olorloss,     vitreous     Instor.       Ivrittlc. 
11  -()..'):  (;-3.12!>. 

Kofraclivo   index:    y/  — 1.710. 

I'^isiblc,  and  easily  soluble  in   liydrochloi-ic  acid,  will)   sejiaration  of  silica 
wiiliout  ,i>-elatini/alioii.     ({iv(>s  water  in  a  closed  tulx'. 

Only  a  few  .si)eeim(Mis  oi*  this  new  iiiirHM'al  were  found.    It  was  named, 
analysed  and  described  by  Fosliag^''^ 

Riverside  Connty :    Oeeiirred  as  minute  crystals  with  vesuvianite  in 

the  limestone  quarry  at  Crestmore.   Analyses : 

SiO.. AL63 

OaO 
MgO 
H.O 

060 

100.34  99.55  99.99 

253.     SERPENTINE. 

Hydrous  silicate  of  magnesium,  HiMgaSiaO.,. 

Monoclinic.  Commonly  massive,  compact  to  fibrous.  Color  leek-green, 
oil-green,  brown,  black.  Greasy  luster.  Feels  smooth,  sometimes  greasy. 
H  =  2.5  — 4;  G  =  2.5  — 2.65. 

Refractive  indices:     oc  =1-490;  ^  =  1.502:  y  =  1.511. 
Infusible.  Soluble  in  hydrochloric  acid,  but  without  forming  a  .jelly, 

(lives  water  in  a  closed  tube.  A  heavy  precipitate  of  magnesia  is  obtained 
l)y  sodium  phosphate. 

Serpentine  is  one  of  the  commonest  minerals  and  also  rocks  of  the 

State.  It  occurs  in  every  county,  and  probably  all  the  varieties  are 

present.  It  is  a  common  alteration  product  of  basic  igneous  rocks  rich 

in  magnesian  silicates,  and  it  has  all  been  formed  by  alteration  and 

metamorphism  of  such  rocks.  Besides  the  ordinary  massive  serpentine, 

retinolite,  porcellophitc,  marmolite,  chrysotile,  picrolite,  antigorite  and 
metaxite  have  been  observed  in  petrographical  literature.  The  only 

variety  of  commercial  importance  is  the  fibrous  or  asbestiform  variety 

known  as  chrysotile,  or  asbestos,  which  occurs  as  narrow  veins  in  the 

massive  material,  mostly  too  narrow  to  be  of  value  The  massive  serpen- 
tine ranges  in  color  from  light  green  to  greenish  black,  but  very  little 

of  it  can  be  utilized  as  an  ornamental  stone  on  account  of  its  foliated 

and  sheared  structure.  Turner  and  Melville ^^^  give  several  analyses  of 
serpentine  rock  from  Mount  Diablo. 
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Srrpeiitiin'  is  ahundanl  in  the  Coast  liange  from  San  Diego  to  Del 
Norte  County  and  also  on  the  west  flank  of  the  Sierras. 

Amador  County :  A  line  mottled  serpentine  oceurs  1^  miles  west  of 

Sugar  Loaf  IMountain.  Broad  sheets  and  long  libers  of  chrysotile  occur 

in  serpentine  in  the  American  River  Canyon  near  Towle.  Chrysotile 

asbestos  occurs  in  small  veins  in  seri)entinc  2\  miles  east  of  lone.  De- 
posit of  chrysotile  has  Ixhmi  (juarried  two  miles  west  of  Plymouth.  Veins 

(»f  chrysotile  occur  in  a  dark  green  serpentine  at  the  Mace  mine,  2^ 
miles  east  of  lone. 

Calaveras  County :  Veins  of  chrysotile  occur  in  the  serpentine  of  the 

ridge  northwest  of  the  Stanislaus  River,  about  six  miles  southeast  of 

Copperopolis,  forming  a  large  deposit. 

El  Dorado  County :  Veins  of  fibrous  chrysotile  are  found  at  Forest 

Hill.     Good  quality  of  iibrous  chrysotile  occurs  near  Georgetown. 

Fresno  County:  Serpentine  containing  veinlets  of  chrysotile  occur 
near  Lanare. 

Inyo  County :  Long  fibers  of  asbestos  occur  at  Cerro  Gordo. 

Kern  County :  Chrysotile  veins  occur  in  serpentine  in  Jawbone  Can- 

yon. 

Lake  County:  Becker*^!)  gives  analyses  by  Melville  of  the  serpentine 
at  Sulphur  Bank.     1.  Black;  2.  Light  green. 

SiOo 
AloOa 

CroO. 
FeO MnO NiO CaO MgO 

HoO 1. 39.64 1.30 0.29 7.76 0.12 0.33 37.13 13.81 
=  100.38% 

2. 41.SG 0.69 0.24 
4.15 0.20 tr. __ 38.63 14.16 

=  99.93 

Fibrous  chrysotile  in  serpentine  occurs  eight  miles  southeast  of 

Lower  Lake.  Some  occurs  near  Siegler  Springs  and  in  the  mountains 
near  Bartlett  Springs. 

Mariposa  County:  Small  veins  of  chrysotile  occur  in  the  serpentine 
near  Mariposa. 

Napa  County:  Chrysotile  asbestos  in  short  fibers  .occurs  in  Steel 

Canyon,  Berryessa  Road. 

Nevada  County:  Massive  serpentine  is  common  in  the  Grass  Valley 

and  Nevada  City  region.  Zones  of  short  fibrous  chrysotile  occur  in  the 

Washington  district  on  the  South  Yuba  River.  The  picrolite  variety  of 
serpentine  occurs  in  Maryland  mine.  Grass  Valley. 

Placer  County:  Long  fibers  of  chrysotile  occur  at  Wisconsin  Hill, 

Iowa  Hill  and  Arizona  Flat.  Specimens  of  serpentine  carrying  asbes- 
tos come  from  Cisco. 

Plumas  County:  Diller^^^  gives  an  analysis  by  Melville  of  serpentine 
from  Greenville. 

SiOo  AI2O3       FeoOs         FeO  CaO  MgO  HoO 
39.14         2.08         4.27         2.04  tr.  39.84         12.70         =100.07% 



21()  STATE    MINING   BUREAU. 

Ixivcrsidc  Couiily:  Small  nijiiiis  of  serpentine  occur  in  the  white 

crystalline  limestone  at  (-restmore.  Yellowish  green  nodular  masses 
occur  in  crystallino  limestone  on  Eagle  Mountains. 

San  Benito  County:  Becker^^^  gives  an  analysis  by  Melville  of  a  light 
green  marmolite  from  New  Idria. 

SiOo         AlaOa        FeO  NiO  CaO  MgO  H2O 
41.54         2.48         3.37         0.04  __  40.42         14.18         =100.03% 

San  Francisco  County :  Newherry^^^  gives  an  analysis  of  the  serpen- 
tine of  San  Francisco. 

SiOo  AloOa         Cv-203     FeO     MnO         CaO  MgO  HoO 
39.G0         1.94         0.20  8.45  __  36.90         12.91         =100.00% 

Santa  Clara  County :  Small  veins  of  chrysotile  occur  in  the  serpen- 
tine near  New  Almaden.     Picrolite  occurs  near  Morgan  Hill. 

Shasta  County :  Large  fibrous  masses  of  chrysotile  asbestos  occur 
near  Sims  Station.  IMassive  serpentine  containing  chr3^sotile  asbestos 

A^einlets  is  found  about  three  miles  east  of  Castella  Station. 

Sierra  County :  Serpentine  asbestos  occurs  on  west  bank  of  Good- 

3^ear  Creek. 
Siskiyou  County :  ]\lassive  serpentine  occurs  on  ridge  on  Cottonwood 

^Mountains  at  the  head  of  Bogus  and  Dutch  Creeks. 

Sonoma  County :  Fibrous  veinlets  of  asbestos  occur  in  the  serpen- 
tine near  Petaluma  and  Sebastopol. 

Tulare  County :  A  chrysotile  variety  giving  cat's-eye  effect  and  called 

"satelite"  comes  from  this  county.  Chrysotile  is  found  in  the  serpen- 
tine east  of  Lindsay. 

Tuolumne  County  :  The  serpentine  near  Chinese  and  Montezuma  con- 
tains small  veins  of  chrvsotile. 

254.     DEWEYLITE. 

Hydrous  silicate  of  magnesium,   4MgO.3SiO2.6H2O. 

Amorphous.     Massive,     gum-like.     Color     whitish,     yellowish,      reddish. 
Greasy  luster.     H  =  2  —  3.5;  G  =  2  —  2.2. 

Like  serpentine  in  its  reactions. 

A  w^hitisli  clay-like  mass  with  greasy  luster.  Its  occurrence  in  the 
State  may  be  more  general  than  is  known. 

Santa  Clara  County :  At  the  big  magnesite  mine  on  Red  Mountain, 

crusts  of  deweylite  have  been  found  and  described  by  Rogers^^\ 
Shasta  County :  Specimens  resembling  deweylite  have  come  from  this 

county. 

Siskiyou  County :    Has  been  reported  from  this  county. 
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255.     GARNIERITE. 

Hydi'ous  silicnic  of   m;iiiiifsium   mihI   iiit-kt-I.    1 1 .  (  Ni,.M«  )  .SiO,.// 1 1.( ). 

Aniori)lunis  :  (May-like  mnsscs  willi  ixxl-slinpi'd  cont'ivtions.  Color  :i|i|»lf- 

.urciMi.     Kartliy  luster.     Soft   and  frialilr.     (i=2..'J — 2.8. 
Kofractivc  iiulox  :    n—].7)\^. 

Infusible.  Imt  soluble  in  hydiiicliloric  acid  willi  sepjiraliitu  <d'  silica,  (iivcs 
with  borax  a  violel  bead  while  hut  and  brown  b;'Md  when  cold.  (Ji\<'s  water 
in    closed    lube. 

Tho  oliii'f  ore  of  nickel.  l)ut  (l('i)osits  of  it  are  not  knowji  to  oociir 
ill  this  country. 

Inii)erial  County  :  Reported  to  oeeur  on  the  soutli  slo^x'  of  C!oyote 
^lountains.  hut  the  size  of  the  deposit  is  not  stated. 

256.     TALC — Steatite — Soapstone. 

Ilj'drous  silicate  of  magnesium,  ri.jM.i;3h5i40i..- 

Monocliuic.  Foliated  massive  to  granular  and  compact  mas.sive.  Color 

^ray,  white,  pale  green,  apple-green,  brown.  Greasy  luster  and  feel. 
H  =  l  — 1.5;  G  =  2.7  — 2.S. 

Refractive  indices:     oc  ==l'>-^-> :    /^-I.-ISJ);   ...n  1.581). 
Insoluble  and  infusible.     Gives  water  in  closed  tube  on  intense  iiiiiition. 

Talc  is  a  very  common  mineral  in  the  metamorphic  areas  of  the  State, 

forming  talc  schists  and  talc  gouge  in  mines.  It  occurs  as  a  hydration 

product  in  the  alteration  of  magnesian  silicates,  and  is  often  associated 

with  serpentine  and  with  actinolite.  The  massive  soapstone  variety  is 

of  value  and  some  is  quarried  in  the  State.  The  location  of  some  of 

the  deposits  is  o-iven.  liut  most  of  them  are  of  little  value. 

Alameda  County :  Light  green  talc  outcrops  in  the  serpentine  about 

twenty  miles  southeast  of  Livermore. 

Amador  County:  Tale  occurs  in  the  schists  near  Jackson.  Excellent 

foliated  talc  occurs  at  Plymouth.  Light  green  talc  occurs  on  the  Tonzi 

Ranch,  six  miles  northeast  of  lone. 

Butte  County :  Soapstone  occurs  in  the  vicinity  of  Flea  Valley  and 

Clear  Creek.  Narrow  seams  of  talc  occur  in  the  Big  Bend  of  the  North 

Fork  of  the  Feather  River.  Gray  soapstone  near  Buck's  Ranch.  Mas- 
sive soapstone  near  Foe  Station,  thirty  miles  east  of  Oroville.  Some 

talc  has  come  from  near  Swayne. 

Calaveras  County :  Talc  seams  are  found  two  miles  northeast  of 

Angels  and  on  Quail  Hill.  Deposits  2^  miles  west  of  ]\Iurphys  and  1^ 
miles  southwest  of  Vallicita  \vd\e  been  utilized  to  some  extent.  ^Massive 

soapstone  occurs  four  miles  east  of  Valley  Springs.  Massive  soapstone 

one  mile  southwest  of  Vallicita.  Large  deposit  six  miles  east  of  Moke- 

Inmnc^  Hill  on  the  Calaveras  River.     Also  2^  miles  we.st  of  ]\lurphy. 



H2O 
SiO,. 

A1,.0;! FeoOa FeO MgO 
CaO at  100°     ab. 100° 56.02 1).()2 1.10 5.14 24.10 0.00 O.IG         4.34 
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Contra  Costa  County :  An  analysis  of  the  talc  from  the  schists  near 

San  Pablo  was  made  by  Blasdale^^\ 
H2O 

CaO       at  100°     ab.  100° z  100.48% 

El  Dorado  County:  In  the  Kelsey  district  and  at  Georgetown  some 

talc  occurs.  (Jood  talc  or  soapstoiic  occurs  near  Shin^i^lc  Si)rin<i's  and 
near  Latrobc. 

Fresno  County :  Talc  occurs  in  schist  in  Watts  Valley  and  in  Kings 

Kiver  Canyon. 

Glenn  County :  Talc  seams  occur  with  the  serpentine  on  the  eastern 

border  of  the  county.     Specimens  have  come  from  near  Willows. 
Inyo  County  :  Fine  greenish  and  white  talc  occurs  near  Keeler.  Pure 

white  talc  is  found  at  contact  of  limestone  and  diorite,  eight  miles 

southwest  of  Zabriskie.  White  and  gray  indurated  talc  occurs  in  the 

Darwin  district.  A  deposit  of  soft  silvery  talc  occurs  at  Acme  Siding. 

A  fine  bluish  white  talc  occurs  near  Keeler,  which  can  be  cut  into  blocks. 

Kern  County :  Steatite  occurs  on  Soapstone  ]\Iountain.  Good  speci- 
mens of  talc  occur  near  Goler  and  Randsburg.  Foliated  masses  are 

found  near  Kernville. 

Los  Angeles  County :  Soapstone  is  found  with  serpentine  at  Empire 

Landing,  Santa  Catalina  Island.  Steatite  occurs  near  Acton  in  the 

vicinity  of  the  Red  Rover  mine. 

Madera  County :  Talc  schist  from  which  large  blocks  of  soapstone 

can  be  obtained  occurs  on  the  north  side  of  San  Joaquin  River,  above 
Friant. 

Marin  County :  Some  talc  is  found  near  San  Rafael  and  Taylorville. 

Mariposa  County :  Small  amounts  of  talc  are  found  near  Princeton, 

and  in  the  Lewis  District.    Gray  soapstone  occurs  near  Coulterville. 

Napa  County :  Seams  of  talc  with  serpentine  are  found  in  the  Chiles 
district.  Massive  green  talc  is  found  on  the  Fir  Hill  Ranch,  two  miles 
west  of  Chiles  P.  0. 

Nevada  County :  Specimens  occur  in  the  Grass  Valley  region. 
Placer  County :  Outcrops  of  talc  occur  a  few  miles  north  of  Colfax. 

Small  amounts  of  talc  have  been  found  near  Clipper  Gap.  Soapstone 
occurs  at  Bobtail  mine.  Rock  Creek  district. 

Riverside  County :  A  white,  scaly  talc  occurs  about  three  miles  south- 
west of  Winchester,  and  near  Perris. 

Sacramento  County:  Tale  occurs  with  chromite  on  Bear  Mountain, 
near  Mormon  Island. 

San  Benito  County :  Some  talc  is  found  between  San  Benito  and 
Clear  Creeks. 

San  Bernardino  County:  A  talcose  clay  called  ''rock  soap"  is  found 
near  Waterman.    An  extensive  deposit  of  silvery  white  talc  occurs  along 
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contact  of  limestone  ami  cliorilc  near  Kiggs,  10  miles  north  of  Silver 

Lake  and  on  Sheep  Creek  about  twenty  miles  northwest  of  Silver  Lake. 

San  Diego  County :  A  rock  soap  is  found  near  National  City,  at 

Otay  and  in  Tia  Juana  Valley.  Steatite  specimens  come  from  about 
five  miles  from  Escondido. 

Santa  Barbara  County :  Rock  soap  occurs  on  the  Santa  Maria  River. 

Santa  Ci-uz  County :  Some  talc  occurs  near  Aptos. 
Shasta  County:  Talc  is  found  on  Boulder  Creek. 

Sierra  County :  Soapstone  suitable  for  slabs  has  been  (juarried  near 
Pike  City. 

Siskiyou  County :  Talc  occurs  in  several  localities  associated  with  the 

serpentine  areas  of  the  county.  It  is  found  near  Etna,  near  Fort  Jones, 

near  the  head  of  Wolley  Creek,  near  Scott,  and  in  the  Cottonwood 
^Mountain.  Small  (luantity  occurs  in  serpentine  about  thirty  miles  west 

of  Etna.  Lar^e  deposit  of  soapstone  south  of  Marble  Mountain  near 

head  of  Wolley  Creek.  Deposit  in  Cottonwood  Mountains  on  divide 

between  Beaver  and  Bumble  Bee  Creeks.  Large  mass  of  soapstone 

occurs  a  few  miles  southeast  of  Hamburg  Bar. 

Sonoma  County :  A  soft  green  talc  is  associated  with  actinolite  at 

Petaluma.     A  French  chalk  variety  is  found  at  Pine  Flat. 

Tehama  County:  Soapstone  mixed  with  limonite  has  come  from 
Paskenta. 

Trinity  County:  Light  gray  soapstone  occurs  on  Brown's  Mountain. 
Tulare  County :  Specimens  of  talc  are  found  near  Visalia.  Green- 

ish ma,ssive  soapstone  occurs  in  large  deposit  eight  miles  east  of  Lind- 
say.    Analysis : 

SiO,  A1.,0.,        F0..O,,         MnO         C::aO  ]\lgO  I^n 

r>T.,'l4         M.OS         .').?/>'        0.20         1.72         27.2(5         r).12  =  1(K).02% 
Massive  tale  occurs  near  Porterville. 

Tuolumne  County:  A  greenish  white  talc  is  found  about  nine  miles 

north  of  Sonora.  Talc  also  occurs  at  Shaw's  Flat  and  on  Yankee  Hill. 
A  deposit  of  talc  occurs  near  Shawmut. 

Yuba  County:  Soapstone  has  been  quarried  for  local  use  below 

Weed's  Point  near  Camptonviile  and  in  the  vicinity  of  Challenge,  and 
Oak  Valley. 
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257.     SEPIOLITE— Meerschaum. 

Hydrous  silicate  of  magnesium,  H^Mj^oSisOjo. 

ConipiU't.  Earthy  texture  and  smooth  feel.  Color  white.  Dull  luster. 
H  =  2  —  2.5;  G  =  2.     When  dry  floats  on  water. 

lv('fi!ictiv<>   indices:      oc    ~1."»1'.):    A^:    1..12;   y^\J)2S. 
Diflicnll  to  fuse.  II<>ated  in  cIosim!  lube,  .uivcs  oH"  walt-r.  Moisimcd  willi 

cobalt  nitrat(>  and  intensely  heated,  assumes  a  ]»ink  colof.  Soluhlc  in  hydro- 
chloric Mcid   without  forminir  a   jelly. 

Sepiolite  occurs  as  a  compact  earthy  white  mineral  with  a  smooth 

feel.  AYhen  dry  it  floats  on  water.  Tt  is  a  valuable  mineral,  but  its 
occurrence  in  California  is  doubtful. 

Inyo  County :  Mentioned  by  Hanks^^^  as  possibly  occurring  at  the 
Half  Dollar  mine. 

Kern  County :  Reported  to  have  been  found  in  this  county. 

Mariposa  County :  Pound  in  excellent  quality  on  a  copper  claim  just 
east  of  Mariposa. 

258.     CELADONITE. 

Hydrous  silicate  of  iron,  magnesium  and  potassium. 

Earthy  or  in  minute  scales.  Very  soft.  Color  deep  olive-green  or  apple- 
green.     Greasy  feel. 

Refractive  indices:     oc  =1.625;   ̂   =  1.G3;  y  =  1.63S. 
Infusible,    but   somewhat    soluble    without   gelatinization. 

An  earthy  green  mineral  usually  found  in  minute  scales,  having  a 

greasy  feel  like  talc. 

San  Mateo  County :  A  specimen  has  come  from  near  San  Mateo. 

259.     PYROPHYLLITE. 

Hydrous  silicate  of  aluminium,  HsALSiiOij. 

Monoclinic.  Radiating  fibrous,  compact  granular,  lamellar.  Cleavage 

perfect  basal.  Color  white,  apple-green,  light  brown,  gray.  Pearly  luster. 
H  =  l  —  2;  G  =  2.8  —  2.9.     Soft  and  greasy  like  talc. 

Refractive  indices:     oc=l.">"'-:   y3  =  1.588;   y  =  l.(JO<). Fuses  usually  with  exfoliation.  Insoluble  in  acids.  Moistened  with 
cobalt  nitrate  and  intensely  heated,  assumes  a  blue  color.  Gives  a  little 
water  in  closed  tube. 

Pyrophyllite  resembles  talc  so  closely  in  its  properties  that  it  is 

generally  classed  as  talc.  It  occurs  generally  in  schists  and  gneisses, 
often  associated  with  cyanite. 

Agalmatolite  is  an  indurated  talc  or  pyrophyllite  often  carved  into 
small  ornaments. 

Alameda  County :  A  radiating  fibrous  variety  occurs  near  Irvington. 
Butte  County :   Found  in  rock  on  Berry  Creek. 

Inyo  County  :   Occurs  near  Keeler. 
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Marin  County:  A  lil)r()us  radiatiii^^  j)\  i-opliyllitc  luis  Ix'cii  louiul  on 
Mount  Tanialpais. 

Mariposa  County:  Ciay  masses  of  radiating,  llbrous  rosettes  occur  at 

Trcs  Cerritos,  southwest  ol'  Indian  Gulch,  which  have  been  described 

by  Turner^^^  An  analysis  oi"  llic  pyrophyllite  from  this  locality  has 
been  made  by  H.  C.  McNeil. 

HoO 

SiO..  AloOs        FenOs         MgO       at  105°    ab.  105°       TiOo 
(M.OO         28.25         0.18         none         0.14         5.27  tr.  -99.80% 

Plumas  County :  Some  pyrophyllite  occurs  at  the  Diadem  Lode, 

Meadow  Valley. 

San  Diego  County :  A  mottled  pyrophyllite  occurs  near  San  Diego. 

A  compact  cream-colored  agalmatolite  with  dark  red  streaks  occurs  near 

Encinitas,  Rogers^^^ 
San  Luis  Obispo  County :  Some  massive  pyrophyllite  has  come  from 

this  county. 

260.     KAOLINITE— Kaolin— Clay. 

Hydrous  silicate  of  aluminium,  AlnO3.2SiO2.H2O. 

Monocliuic.  Occurs  occasionally  in  scales  and  plates  but  is  generally  mas- 

sive, earthy,  clay-like.  Color  white,  yellow,  rod,  brown.  Vitreous  to  dull 
luster.     H  =  2  — 2.5;  G  =  2.6.     Plastic. 

Refractive   indices:      a:=l-J^l;    /J==1.565;   y=:1.5()7. 

Pure  clays  are  infusible  and  insoluble,  but  some  uDt  beinji'  pure  kaoliuite, 
will  fuse  to  a  glass  and  are  sliglitly  soluble.  Most  will  turn  a  blue  color 
when  heated  intensely  after  moistening  with  cobalt  nitrate,  (jive  water 
in  a  closed  tube. 

Kaolinite  forms  the  base  of  clays.  It  is  derived  by  the  alteration  of 

rocks  containing  aluminium  silicates,  especially  the  feldspars,  and  most 

good  clays  come  from  the  alteration  of  the  potash  feldspar,  orthoclase. 

As  clay  it  is  usually  quite  impure  with  iron,  sand,  and  other  impurities, 

thus  giving  rise  to  many  varieties  which  may  be  suitable  for  one 

purpose  and  not  for  another.  Clays  possess  more  or  less  plasticity,  the 

highly  plastic  kinds  being  used  for  pottery  and  chinaware  w'hile  the 
sandy  and  less  plastic  kinds  may  make  bricks  and  terra-cotta  ware. 

There  are  extensive  deposits  of  clay  in  the  State,  some  of  which  are 

utilized.  Many  analyses  of  clay  are  also  available,  but  these  analyses 

and  the  many  occurrences  of  clay  in  the  State  are  beyond  the  scope  of 
this  book. 

Rock  soap  and  Mountain  soap  are  names  applied  to  impure  clay-like 
masses  having  a  soapy  feel.  They  belong  perhaps  under  the  species 
talc,  halloysite,  or  montmorillonite. 

LitJiomargc  is  a  finely  compact  variety  which  might  be  classed  as  a 
hallovsite. 
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Fulhr's  (drill  is  ;i  soi't  of  ii()ii-j)lastic  clay  suitable  for  decolorizing 

and  luiriryiiiu-  fats  and  oils.  Its  value  as  fuller's  earth  depends  upon 
this  pn)i)('i-ty.  wliicli  can  be  determined  only  by  trial. 

Amador  County:  Banks  of  white  clay  containing  silica  occur  two 
miles  north  of  Carbondale.  Good  white  clay  occurs  near  lone.  Fine 

])ure  white  kaolin ite  occurs  on  the  Scully  Ranch  near  lone. 
Calaveras  Ccmnty:  Good  clay  occurs  at  Valley  Springs.  Lithomarjic 

occui's  near  Big  Trees. 
Lake  County:  Good  quality  of  clay  occurs  at  the  Mt.  Sam  mine,  on 

M\.   Kouocti,  southeast  of  Kelseyville. 

Los  Angeles  County:  A  deposit  occurs  six  miles  west  of  Saugus. 

Napa  County :  Some  has  been  found  at  the  old  Redington  Mine, 
Ki'.oxville. 

Riverside  County :  Fine  kaolinite  is  found  in  llagador  Canyon.  Soft 

white  clay  is  pre.sent  as  an  alteration  of  the  feldspars  at  the  Crestmore 

(juarry. 

Solano  Count}':  Monterey  shales  suitable  as  fuller's  earth  occur  on 
the  Joice  Ranch,  one-half  mile  northeast  of  Vacaville. 

Sonoma  County :  A  deposit  of  white  kaolin  occurs  in  a  hill  about 

one-quarter  mile  northeast  of  Beltane  Station.    Analyses  gave : 
SiO.. TiO.. 

A1..0., 

Fe,03 

MnO 
CaO MgO H,0 

Hard 74.60 

0.21
' 15.97'

 

0.50 tr. 0.18 0.06 
8.'80=  100.32% 

Medium 56.29 0.31 31.13 0.59 __ 0.05 0.05 11.67  =  100.09% 

Soft 58.10 0.5^3 26.79 1.17 tr. 
0.32 0.05 

12.66=  99.65% 

261.     HALLOYSITE. 

Hydrous  silicate  of  aluminium,  H^AUSisOg.HoO. 

Massive.     Earthy  clay-like  masses.     Color  white,  gray,  greenish,  reddish. 
Waxy  luster.     Slightly  plastic.     H  =  l  —  2;  0  =  2  —  2.2. 

Refractivo   iudox  :   /?  =  1.470 — 1.57. 
Like   kaolinite   in   its   blowpipe   reactions   and   indistinguishablG   from   it. 

Gonorally  classed  as  clay. 

A  clay-like  material  occurring  in  masses  wdiicli  are  indistinguishable 
from  ordinary  clay  except  by  an  analysis.  It  is  usually  less  plastic  than 
clay. 

Lenzinite  is  a  compact  ''rock  soap"  form  of  halloysite  or  clay. 

Inyo  County:  Lenzinite  has  been  reported  from  Ovrens  Valley  by 

Hanks^^\  A  banded  white  and  brown  halloysite  occurs  at  the  Cerro 

Gordo  mine,  Rogers^^\  Pure  white  halloysite  or  montmorillonite  occurs 
■at  Shoshone. 

Kern  County :  Occurs  near  Piute  Mountains. 
Lassen  County :  Halloysite  occurs  at  Hayden  Hill. 
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Mono  County:  Ilalloysite  was  analysed  i'roni  the  Detroit  mine,  near 
Mono  Lake,  by  Clarke^ ^^ 

SiOo  AloO.T        Fe.Oa       CaO         MrO  UjO 
42.91         38.40         tr.         O.GO         l.no         18.00         =101.05% 

San  l^ornardino  County :    Near  Victorville. 

San  Diego  County :  ]\[assive  pink  halloysite  occurs  at  Pala  with  the 

gem  tourmaline  and  has  been  analysed  by  Schaller^^\ 
SiO..  TiO-  AloO.,        FenOn        MnO         CaO  MgO         T.izO        Na^O  K2O 

43.62         none         35.55         0.21  0.2(;         1.02         0.19         0.23         0.19  0.03 

H2O at  107°     ab. 107" 
6.63         12.25         r- 100.18% 

The  rock-soap  from  Otay  used  for  oil  filtration  is  montmorillonite. 

Locally  called  ''otay lite." 
Ventura  County :  An  analysis  of  lenzinite  from  this  county  has  been 

made  by  ̂lerrill.    White  earthy  halloysite  occurs  near  Nordhotf. 

262.     MONTMORILLONITE. 

Hydrous  silicate  of  aluminium,  HjAloSiiOjo.nHoO. 

Massive,  clay-like.     Color  rose-red.     Soft. 

Refractive  index  :    ̂   =  1.560. 
Like  kaolinite  in  its  reactions. 

A  massive  clay-like  mineral  indistinguishable  from  clay  except  by 
analysis. 

Inyo  County :  Found  in  Death  Valley. 

San  Bernardino  County :  A  clay  mass,  probably  montmorillonite, 

occurs  near  Needles ;  also  from  near  Yerma  and  Ludlow.  Deposit  occurs 

aliout  seventy  miles  north  of  Ludlow. 

San  Diego  County:  Some  of  the  pink  clay  associated  with  the  tour- 

maline of  Pala  may  be  in  part  montmorillonite.  Mentioned  by  Good- 

year*^i)  r^g  forming  a  deposit  about  three  miles  northeast  of  Otaj^  This 

white  to  reddish  soapy  material  is  clas.sed  as  a  'rock  soap.' 

263.     ALLOPHANE. 

Hydrous  silicate  of  aluminium,  AUSiOj.SHoO. 

Amorphous.     Incrustations.     Colorless,  pale  sky-blue,  green,  brown.     Vit- 
reous luster.     H=3;  G  =  1.85  —  1.89. 

Refractive  index:    ;t=1.49. 

Infusible.     Soluble  in  hydrochloric  acid,  yielding-  gelatinous  silica.    Heated 
with  cobalt  nitrate  assumes  a  blue  color. 

This  is  a  rare  amorphous  mineral  occurring  as  an  incrustation. 

San  Luis  Obispo  County :  A  specimen  has  come  from  Arroyo  Grande. 
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264.     RECTORITE. 

Il^'drous  siliciilc  of  nlmniniuin,  Al,0;,.2SiOo.II._.0. 

.Moiiocliiiic.      Ill     l<>iivos    like    iiioiiiilain     IcMllior.      Soft    witli    so<'i[)y    feel. 
Color  while.     Pearly  liLstcr. 

Like   kaoliiiite  in    its   reacTioiis. 

This  mineral  exists  as  white,  pearly  scales  with  a  greasy  feel.     It  is  a 
rare  mineral. 

Amador  County:   Found  in  })early  scales  near  lone  by  Turner^^^  and 
analysed  by  Hillebrand. 

SiOo         TiO..     AI..O3    FeoOs      FeO    CaO       KoO      Na^O    at  100"  ab.  100° 
55.SS       0.50     :i0.24    0.45       0.16     tr.        0.42      0.84       0.63       11.72     =100.31% 

( ̂ alaveras  (Jounty :  A  mineral  similar  in  appearance  has  been  found 
ill  the  iyanguo  of  the  mines  at  Angels  and  elsewhere  in  the  Mother  Lode. 

265.     CIMOLITE. 

Hydrous  silicate  of  aluminium,  2AL03.9Si026H20. 

Amorphous.  Clay-like  or  chalky.  Color  white,  grayish  or  reddish.  Soft. 
0  =  2.18  —  2.30. 

Refractive  index:    n  =  1.564. 

Another  clay-like  substance  not  distinguishable  from  kaolin  by  the 
blowpipe.  * 

An  amorphous  clay-like  or  chalky  mineral  of  rare  occurrence. 

Lake  County :  Found  in  the  Uncle  Sam  quicksilver  mine,  near  Clear 
Lake. 

266.     THAUMASITE. 

Hydrous  silicate,  carbonate  and  sulphate  of  calcium.  CaSiOs.  CaCOs.  CaS04. 

Tetragonal?  Masses  of  interlaced  needles.  Colorless  and  white.  Greasy 
luster.     H=3.5:  G  =  1.877. 

Refractive  indices:    £  =  1.468;   (,j  =  1..507. 

Infusible,  but  swells  up  when  heated,  coloring-  the  flame  rod.  Easily  sol- 
uble.    Gives  water  in  closed  tube. 

This  is  a  rare  and  interesting  mineral  containing  three  acid  radicals. 

Riverside  County :  Occurs  in  needles  lining  cavities  of  the  rock  in  the 

limestone  at  Crestmore.  Associated  with  spurrite.  Observed,  described 

and  analysed  b}^  Foshag^"\    Analysis: 
SiO,         AiPg.Fe^O.        CaO  SO,  H.O.CO., 

9.10  0.84  '   "      12.98  27.56  4,9.48  =  99.96% 
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267.     CHRYSOCOLLA. 

Hydrous  silicate  of  copper,  C.'iiSi03.2H20. 

Cryptocryslalliiu'.  Opal-liko.  oiirthy,  incrustatious.  Color  bluish  u:reon, 

tui«iuois-bluo.      N'itrcous  to  dull  luster.     II-2  —  4;  G:=2  — 2.24. 
Kefractivc   indices:    g-l.r>7:   ̂ ,/     1.1<». 

Infusible,  but  soluble  in  nitric  acid  without  foruiini;  a  .ielly.  A  blue  solu- 

tion is  obtained  by  addin;;-  ammonia  to  the  nitric  acid  solution.  Can  be 
reduced  to  metallic  copper  by  fusinj;  on  charcoal  with  s(Klium  carbonate. 

Darkens  and  jrivi^s  water  in  a  closed  tub<>. 

Small  amounts  of  chrysocolla  occur  in  most  of  the  copper  districts  of 

the  State,  but  there  are  no  deposits  of  the  silicate.  It  occurs  as  an 

oxidation  product  of  copper  minerals,  and  is  usually  a  stain  or  incrusta- 
tion. 

Anuidor  County :  Common  at  Volcano. 

Calaveras  County:  Common  as  a  staining  material  at  Campo  Seco 

and  at  Copperopolis. 

Fresno  County:  Found  at  the  Xe  Plus  Ultra  mine.  Occurs  as  an 

alteration  of  copper  minerals  at  the  Gordon  Fresno  Copper  mine  and 

at  the  Red  Streak  mine,  K\g  Dry  Creek. 

Inyo  County :  Conunon  at  the  Cerro  Gordo  mines.  Occurs  pseudo- 
morph  after  limonite  at  the  Aries  mine.  As  an  alteration  of  chalcopy- 
rite  in  the  Gold  Belt  of  Panamint  Range.  Associated  with  brochantite 

near  headwaters  of  Cottonwood  Creek;  with  garnet  at  the  Green  Mon- 
.^ter  mine,  H  miles  north  of  Citrus.  Occurs  as  an  alteration  of  chalco- 

pyrite  in  garnet  rock  in  ̂ lazourka  Canyon.  Associated  with  the  scheel- 
ite  of  Deep  Canyon,  west  of  Bishop.  Occurs  with  cerargyrite  at  the 

Bonanza  King  mine.  Sherman  district ;  at  different  points  on  Ubehebe 

^Eountains.  Associated  with  aziirite,  cuprite,  malachite  and  melaconite 
at  mines  of  Greenwater  district.  Black  ̂ fountains. 

Los  Angeles  County:  Reported  from  the  old  Kelsey  mine,  near  San 

Gabriel  Canyon,  by  Storms^^\ 
i\Iariposa  County:  In  streaks  near  Mariposa. 

^lendocino  County :    Found  in  the  Red  Mountain  mining  district. 

Modoc  County:  Occurs  with  malachite  and  cuprite  near  Fort  Bid- 
well. 

Mono  County :  Common  at  Lundy  and  Benton  districts.  With  part- 
zite  at  the  Diana  mine,  Blind  Springs  district. 

Nevada  County:  Common  with  the  copper  of  Meadow  Valley  and 
also  at  Spenceville. 

Plumas  County:  Banded  masses  with  malachite  occur  at  the  Engels 

niine.  Light's  Canyon,  and  in  the  ]\Iohawk  Valley.  Fine  specimens  of 
chrysocolla  and  malachite  are  found  at  the  Engels  mine. 

15—22132 
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Ixixt'Tside  County:  Has  been  round  in  llic  mines  of  Chuckawalla 
Mountains.    Good  specimens  have  come  from  the  Mountain  King  mine. 

San  Benito  County:  Small  amounis  occni-  with  clialcocite  in  natrolite 

at  the  bcnitoite  locality,  Louderback^-^ 
San  Bernardino  County:  Common  iji  the  Calico  and  Bismark  dis- 

tricts, Lindgren^'*\  Massive  at  the  Copper  World  mine,  Clarke  Moun- 
tain. 

San  Diego  County :  Common  in  the  Julian  and  Banner  districts. 

Good  specimens  have  come  from  various  places  in  the  county. 

Santa  Clara  County :  Occurs  with  malachite  near  Fifteen  I\Iile  House. 

Siskivou  Countv :   Found  at  the  Blue  Ledge  mine. 

268.  CHLOROPAL. 

Hydrous  silicate  of  iron,  HcFeoSi30i:..2HoO. 

Compact  massive,  opal-like.  Color  pistacliio-green,  greenish  yellow.  Dull 
luster.     11  =  2.5  —  4.5;  0  =  1.72  —  2.01. 

Refractive  indices:     ex  =1.025;  ,,  =  1.055. 

Heated  initensely,  becomes  magn(>tie.  Solul)le  with  iin-cipitation  of  silica. 
(Jives  water  in  a  closed  tube. 

Chloropal  is  a  green,  opal-like  mineral  of  rare  occurrence. 
Nontronite  is  a  yellowish  variety. 

El  Dorado  County:  Nontronite  was  observed  at  Georgetown  altered 
to  limonite. 

Kern  County :  Specimens  of  chloropal  have  come  from  the  mountains 
east  of  Bakersfield. 

Mariposa  County :  Nontronite  has  been  found  with  garnet  in  this 
county. 

Placer  County :  Specimens  of  chloropal  have  come  from  Bath. 

269.  BEMENTITE 

Hydrous  silicate  of  manganese,  2  Mn  SiOs.HoO. 

Orthorliombic.  Fine  fibrous  masses  and  granular.  Color  pale  grayish 
yellow  to  light  brown.     Luster  vitreous  to  pearly.     H  =  .3;  G  =  2.98. 

Refractive  indices:     oc  =1-024  ;   ̂ =1.017;  -y  =  l. 047. 

Fuses  easily  to  a  dark  brown  glass.  Soluble  in  hydrochloric  acid  Avith- 
out  gelatinization.     Gives  green  bsad  of  manganese  with  sodium  carbonate. 

This  is  considered  a  rare  mineral,  but  it  appears  to  be  abundant  in 

some  of  the  psilomelane  deposits  of  the  State.  It  is  characteristically 

associated  with  rose-red  inesite  and  brown  neptoeite. 

Alameda  County :  Occurs  in  the  Arroyo  ̂ locho  manganese  ore  and 

observed  at  the  Bailey  mine  in  association  with  inesite  and  gray  rhodo- 
ciirosite. 
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Humboldt  (Jounty :  Associated  with  brown  iiootoeitc  and  rhodo(5liro- 

sito  at  the  Woods  mino,  12  luih's  northwest  of  JMocksburg. 

Mondo<'ino  ( 'Ounly  :  (iranuhir  pah^  brown  l)(Mnentite  occurs  with  neo- 

tocito  and  psib)niehino  at  the  Thomas  nune,  six  miles  northeast  of  Red- 
wood. Also  at  the  j\11.  Sanhedrin  (h^posits,  especially  in  the  Rhodo- 

ehrosite  Claim  at  Impassable  Hock,  associated  with  inesite  and  neotocite. 

San  Joa(]nin  County  :  AFasses  of  it  occur  at  the  old  Ladd  manganese 
mine. 

Stanislaus  County :  First  observed  and  identified  by  Foshag  in  the 

ore  from  the  ('Ummin<>'s  Lease,  where  it  occui's  ii;ranubn',  mixed  with 
i^n-av  carbonate  and  rose-red  inesite. 

270.     NEOTOCITE— Stratopeite. 

Ili'drous  silicate  of  manganese  and  iron. 

Amorphous.    Color  black  to  dark  brown.     Dull  luster.     H=:3  —  4;  G  =  2.64. 
Refractive  index:    n  =  lA7. 

(jiives  ffroon  bead  of  manj?aneso  when  fused  with  sodium  carbonate.   Sohi- 
))le    in   acid.      Yields   wat.M'   in   a   closed   tube. 

This  amorphous  silicate  of  manganese  and  iron  appears  to  be  common 

in  association  with  the  manganese  deposits  of  the  State. 

Hnmboldt  County :  Very  abundant  in  resinous  brown  to  almost 

black  masses  at  the  Woods  mine,  twelve  miles  northwest  of  Blocksburg. 

Lake  County :  Associated  with  psilomelane  at  the  Witter  Springs 
mine. 

Mendocino  County :  Abundant  in  the  Thomas  mine  in  light  and  dark 

brown  colors.    Also  in  the  deposits  of  ]\It.  Sanhedrin. 

Sonoma  County :  A  dark  brown  amorphous  mineral  with  dull  luster, 

supposed  to  be  stratopeite  has  come  from  this  county. 

271.     PILOLITE. 

Hydrous   silicate   of  calcium   and   aluminium. 

Found    in    felt-like    masses    resembling    mountain    leather    and    asbestos. 
G  =  2.2f). 

Fusible  but  insoluble,     (iives  water  in  a  closed  tube. 

Santa  Clara  Count}^:    Found  on  quartz  at  New  Almaden.     Also  in 
sheets  with  dolomite  at  the  Senator  mine. 

Yuba  County :  Occurs  at  Smartsville. 
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272.     SEARLESITE. 

IlNdrous    horosilicMlf    of    sodium.    \;i  I»  (  SiO. )  .1 1  ,< ). 

.Monocliiiic.      Kiuliatc-librous  splicnilitcs.      Color  white      \'cry   soft. 

Kerraclivr  indk-es  :    a;=l.r)]3;   fj=lf)'AH-  y  =  l.r)35. 
Kiisil.v  st)lul)lo  in  hydnx-liloric  acid  and  somowhat   soluble  in  watiT.  I'^uscs 

easily  to  a  clear  .i^lass. 

This  rare  salt  was  descrilKnl  l)y  Larsen  and  Ilicks*^^  as  a  new  Cali- 
I'oi'iiia  mineral, 

San  Bernardino  Count}-  :    Occurred  as  crusts  of  white  spherulites  at 

Searles  LaJ^e.     Analj^ses  and  composition  determined  by  Kicks : 
SiO,  B2O3  Na^O  K,0         MsO  FeO  Al.O,         H,0 

r)(ui        i<;.2n       12.7s       1.00       i.s2       1.89       0.37'      j).47 

TITANO-SILICATES. 

273.     TITAN  ITE—Sphene. 

Titauo-silicate  of  calcium,   CaTiSiOj. 

]Monoclinic.  Wedge-shaped  crystals,  sometimes  massive.  Color 

brown,  yellow,  .gray,  yellowish  green.  Adamantine  luster.  H  =  5  —  5.5. 
G  =  3.4  — 3.56. 

Refractive  indices:    oc=l.'-»<M>;  yj=l.!!()7:  y  =  2.034. 
Slightly  soluble  in  hydrochloric  acid  and  the  solution  when  boiled 

down  with  metallic  tin,  assumes  a  violet  eolor  due  to  the  titanium. 
Fusible  at  about  4. 

Titanite  is  a  common  accessory  mineral  of  the  granites,  gneisses  and 

schists  of  the  State.  It  has  been  mentioned  by  most  writers  in  their 

petrographical  descriptions  as  a  microscopic  constituent  of  the  rocks, 

and  large  crystals  are  seldom  found. 

Leucoxene  is  a  grayish  alteration  product  of  ilmenite,  rntile  and 
titanite,  often  observed  in  rocks  containing  those  minerals. 

Contra  Costa  County :  Titanite  is  mentioned  as  an  associate  of  crossite 

in  the  schists  near  San  Pablo,  by  Palache^^\ 

El  Dorado  County:  Titanite  was  first  observed  by  Blake^^^  in  the 
granite  of  Slippery  Ford  and  other  places  of  the  Sierras. 

Fresno  County:  Titanite  is  a  constituent  of  the  rocks  at  Fine  Gold 
Gulch. 

Inyo  County:  Occurs  at  the  scheelite  deposit  of  Deep  Canyon  west 

of  Bishop,  in  microscopic  cr^^stals. 
Marin  County :  Occurs  as  one  of  the  minerals  of  the  lawsonite  schists 

of  the  Tiburon  Peninsular,  Ransome^^^ 

Plumas  County :  Leucoxene  is  mentioned  by  Murgoci^^^  in  the  sye- 
nite of  Spanish  Peak.    A  constituent  of  the  norites  at  Engels. 
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Riverside  Coiiuty  :  Granular  titanite  is  rather  abiuidaiil  in  the  quartz 

jiionzonite  at  Crastniore,  in  pak^  brown  grains.  Small  crystals  occur  in 

the  igneous  rocks  of  IvigU'  Mountains. 
San  Diego  County :  Titanite  is  an  associate  of  duinortierite  at  Dehesa, 

Schaller^^). 
San  Francisco  County:  A  constituent  of  tiie  roci\S  of  San  Francisco, 

Lawson^^^ 
Santa  Clara  County :  Fine  large  crystals  occur  in  the  eclogites  of 

Calaveras  Valley,  in  the  (juartzitc  and  diorite  of  Oak  Hill,  near  San 

Jose,  and  it  is  a  common  constituent  of  the  glaucophane  rocks  of  the 

Coastal  region,  Murgoci^^^ 
Trinity  County  :  Associated  with  epidote,  colorless  garnet  and  zircon 

in  a  soda  granite-i^orphyry  in  the  Iron  ̂ Mountain  district. 

274.     BENITOITE. 

Titaiio-silicate  of  barium,  BaTiSi.jO,;. 

Hexagonal,  ihombobedral.  Prisms  with  trigonal  pyramids.  Colorless 
to  deep  blue.  Vitreous  luster.  Transparent,  strongly  dichroic.  H  =  6.5; 
G=3.64  — 3.65. 

Refractive  indices:  £=.1.804;  ̂ ,)  —  ̂ .'^^u. 
Soluble  sulficiently  to  give  the  titanium  reaction  when  the  hydrochloric 

jicid  solution  is  boiled  with  tin.     Gives  the  gi-een  flame  of  barium. 

San  Benito  County :  Colorless  and  beautiful  sapphire-blue  crystals 
of  this  new  gem  mineral  were  discovered  in  1907  near  the  headwaters 

of  the  San  Benito  River,  about  twenty-five  miles  north  of  Coalinga  and 

the  mineral  was  described  by  Louderback^^^^^)  They  show  the  forms: 
(0001),  (1010),  (lOTl),  (OlTl),  (1120),  (10T2),  (22il),  and  are  of  tri- 

gonal habit.  The  crystals  occur  in  a  zone  of  narrow  veins  of  natrolite  in 

serpentine  and  have  associated  with  them  neptunite,  chalcocite,  chryso- 

colla,  actinolite,  crossite.  albite.  aegyrite,  calcite,  aragonite  and  psilome- 

lane.     Analyses  of  the  mineral  were  made  b}^  W.  C.  Blasdale : 
SiOo  TiOo  BaO 
43.56  20.18  36.34  =100.08% 

Sp.G.  =  3.64  — 3.67 
43.79  20.00  36.31  =100.10 

Additional  notes  on  benitoite  have  been  made  by  Baumhauer^^)^ 

Hlawatsch^^^  Palache^'^^  and  Rogers'^^) 
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275,     NEPTUNITE. 

Titano-silicate  of  iron,  manganese,  potassium  and  sodium    (Na,K)2(Fe,Mn)TiSi40,2. 

Monocliuic.     l*rismatic  crystals,     ('olor  black,  in  thin  splinters  blood-red. 
Streak  cinnamon-brown.     Vitreous  luster.     H  =  5  —  6;  G  =  3.234. 

Ui'fractivc  indices:     oc=1.09();  ^=1.()JM);  ̂   =  1.71^^. 
Soluble   in  hydrochloric  acid  and  solution   turns   violet  when   boiled   with 

mclallic  tin.     Fusod  with  sodium  carbonate,  gives  green  bead  of  manganese. 

San  Benito  County :  Black  crystals  of  neptunite  accompany  benitoite 

and  these  were  first  described  by  Louderback^^^^^^)  Tj^g  crystals  are 
deep  blood-red  in  thin  splinters  and  show  the  forms:  (001),  (100), 
(110),  (111),  (Til),  (112),  (211),  (221),  (811). 
An  analysis  was  made  by  Blasdale : 
SiOz            TiOa FeO        MnO           CaO        MgO         KoO 

NasO 

53.44         17.18 11.23         1.78         0.25         1.82         5.39 9.14 
=  100.23% 

The  mineral was  later  analysed  by  Bradley  *^^^ : 
SiOa            TiOs FeO        MnO           CaO        MgO         K^O 

NaaO 

52.91       .  17.77 11.54         0.82         1.59         1.41         5.11 9.83 
=  100.98% 

52.83         17.89 n.83        0.88        1.53        1.48        5.06 9.28 =  100.78 

Further  notes  on  neptunite  by  Ford^^^  and  Schaller^i^^ 
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CHAPTER  X. 

PHOSPHATES,  CHROMATES,  VANADATES,  ARSE- 
NATES, ANTIMOXATES,  NITRATES,  BORATES, 

NIOBATES-TANTALATES,  TUNGSTATES,  MOLYB- 
DATES  AND  URANATES. 

Phosphates. 
Monazite 

Triphylite 
Lithiophilite 

Triplite 
Apatite 
Pyromorphite 
Amblygouite 
Lazulite 
Yivianite 

Purpurite 
Turquois 
Variscite 
IMunilvosciimmito 
Anapaite 
Torbernite 
Autnuito 
Hureaulite 
Palaite 
Stewartite 
Salmonsite 

Strengite 
Sicklerite 
Wilkeite 

Chromatcs. 
Crocoite 

^'anadatcs. 

Pucherite 
Vauadinite 
Doscloizito 
Volborthite 

ArsoiatiS. 
Mimetite 

Erythrite 
Annabergite 
Scorodite 
Liroconite 
Pitticite 

Autimonates. 
Bindheimite 

yitratcs. 

Soda  niter 
Niter 
Nitrocalcite 

Darapskite 
Xitroglauberite 

Ji  orates. 
Ludwigite 
Vonseuite 
Borax 

Colemanite 

PHOSPHATES. 

Priceite 

Moyorhofferite 

InyoitP Ulexite 

Hydroboracite 
Bakerite 
Howlite 

yiohates-tantalates. 

Pyrocblore 
Microlite 
Columbite 
Stibiotantalite 

Tungstates. 
Hiibnerite 
Wolframite 

Scheelite 

Cuproscheelite 
MoUlhdateis. 

Wulfeuite 
Powollito 

JJranates. 

Uraninite 
Uraconite 

The  only  phosphate  of  commercial  importance  as  a  source  of  phos- 
phoric acid  is  the  lime  phosphate,  represented  by  apatite  and  lime 

phosphate  rock,  deposits  of  which  have  not  been  found  in  the  State. 

Masses  of  amblygonite  occur,  which  have  been  mined  for  lithia,  and 
veins  and  seams  of  turquois  are  mined  for  the  gem,  but  the  rest  of  the 
phosphates  are  very  rare  in  the  State. 

I 
276.     MONAZITE. 

Phosphate  of  cerium,   lanthanum  and  didymium    (Ce,La.Di)P04. 

Monoclinic,  Crystals  rare.  Commonly  in  grains  as  sand.  Color  yel- 
lowish brown,  sometimes  reddish.  Vitreous  to  resinous  luster.  H=:5  —  5..5  ; 

G  =  5.0. 

Refractive  indices:     oc=l."SG:  /j^l.TSS:  y  =  l.S37. 
Insoluble  and  infusible.  Fused  with  sodium  carbonate  and  the  fusion  dis- 

solved in  nitric  acid,  the  solution  will  give  a  lemon-yellow  precipitate  on 
the  addition  of  ammonium  raolybdate.  Decomposed  by  concentrated  sul- 

phuric acid  and  the  solution  treated  with  ammonium  oxalate,  will  precipi- 
tate the  rare  earth  metals   (cerium,  lanthanum,  etc.  i . 

Monazite  has  been  detected  in  the  black  sands  and  concentrates  from 

some  of  the  mines  but  no  deposits  of  this  important  mineral  are  known 
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ill  the  8late.     Jls  presence  in  tlio  sands  lias  Ix'cii   noted  ])y  Day  and 

Kieliards^i). 

Butte  County  :  Traces  of  monazite  have  been  found  in  the  black  sands 
of  Little  Roek  Creek. 

Del  Norte  County :  Observed  in  the  .-jands  at  Crescent  City  and 
on  Gilbert  Creek. 

El  Dorado  County :  Traces  have  been  found  in  the  concentrates  of 
the  Brownsville  district  and  at  Placerville. 

Humboldt  County:  Observed  at  Trinidad. 

Placer  County:  Traces  at  Michigan  Bluff. 

Plumas  County:  Occurs  in  the  sand  at  Nelson  Point. 
Yuba  County :  Traces  in  the  Brownsville  district. 

277.     TRIPHYLITE. 

Phosphate  of  lithium  and  iron,  LiFePO*. 

Orlhorhombic.  Commonly  massive.  Cleavage  perfect  basal.  Color 

bluish  gray,  light  blue,  grayish  green.  Vitreous  luster.  H  =  4.5 — -5; 
G=:  3.42  — 3.56. 

Refractive   indices:     oc  =1-688:   ^  =  1.688:   y  =  1.692. 
Kasily  fusible  and  soluble.  Ammonium  mclybdatc  added  to  a  nitric  acid 

solution  precipitates  yellow  ammonium  phospho-molybdate.  Yields  a  red 
lithium   flame  when    fused. 

This  rare  phosphate  usually  contains  manganese  and  grades  into 
lithiophilite. 

San  Diego  County :  Found  in  the  lithia  mines  at  Pala  associated  with 

lithiophilite  and  purpurite,  Graton  and  Schaller^i). 

278.     LITHIOPHILITE. 

Phosphate  of  lithium  and  manganese,  LiMnPO^. 

Orthorhombic.  Commonly  massive.  Cleavage  perfect  basal.  Color 

brown,    salmon-pink.     Vitreous    luster.     H=:4.5  —  5:    0  =  3.42  —  3.56. 

Refractive   indices:      cc  =1.676:    ^  =  1.679;    y  =  1.687. 
Easily  fusible  and  soluble.  The  phosphate  reaction  is  obtained  when 

ammonium  molybdate  is  added  to  the  nitric  acid  solution.  Fuses  with  a 
red   flame.     The   sodium   carbonate   bead   is   blue-green. 

San  Diego  County :  Found  with  triphylite  and  purpurite  as  an  altera- 

tion product  of  triphylite  at  Pala.  Graton  and  Schaller^i^. 
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279.     TRIPLITE. 

IMiospliaif   of    iron.    iiiMii-aiu'sr    an  I    linoi-inc.    :i  (  .Mn.I-'c  M ).  1V,( )-.  MiiF.. 

.>r('noclini('.      Massive.      Color    im.K.    In'own.    to    l)lacl<.      Sln-ak    yellowish 

lirown.     11=; 4 — 5.5:  <;~:{.44_;;j.s. 

Itofrac'tivo  indioes  :     ex— l.(M)r>;   /^  i_- 1 .( 57.". :  y-  l.ljS'J. 
Fiisos  oasily   to  a  black  niaj,'netic  f;k)l)ule.      Witli  Ixnax   it    j,Mves  an   aim  - 

tliystine  bead  and  with  sodiiun  corbonato  a   fireen   lu'ad.     Sohilde   in   liydid 

chloric  acid.      I'snally   liives   a    Hnorine    test    when    dissolved    with    sniplinric acid. 

A  ran'  iiiiiKM'al  usually  occurring  witli  tungsten  niiiierals  in  pegmatite veins. 

San  Bernardino  County :   Found  with  hiibnerite  on  specimens  from  a 

deposit  eiglit  or  ten  miles  north  of  Goffs,  Hess^*''. 

280.     APATITE. 

Phosphate  of  calcium  with  chlorine  or  fluorine  (CaCl)Ca4(POj3  or 
(CaF)Ca,(PO,)3. 

Hexagonal.  Prismatic  ciystals,  granular,  massive.  Color  brown,  green, 

yellow,  pink,  colorless.     Vitreous  to  greasy  luster,     H=:5;  0  =  3.1" — 3.23. 
liefractive  indices:    g  =  l.U3.1  :  ̂ ^  =  ].(>34. 

Practically  infusible,  but  easily  soluble.  Ammonium  niolybdiate  prtH'ipi- 
tates  much  canary-yellow  granular  ];owdor.  Calcium  can  be  determined  by 
dissolving  in  hydrochloric  acid,  adding  ammonia  to  precipitate  the  calcium 
phosiihate,  redissolving  this  precipitate  with  .iust  enough  droi>s  of  acid,  and 
then  adding  ammonium  oxalate,  which  will  i)reciiutate  the  calcium.  Some 
varieties  will  give  a  fluorine  reaction. 

Apatite  has  been  observed  as  small  cr3^stals  in  many  of  the  rocks  of 
tJie  State,  but  no  deposits  of  the  mineral  are  known.  A  small  percent- 

age of  calcium  i)hosphate  is  found  in  many  of  the  limestones  of  the 
State. 

Contra  Costa  County :  Found  in  brownish  masses  in  the  schists  north 
of  Berkeley. 

Fresno  County :  Observed  in  the  rocks  near  Dunlap. 

Humboldt  County :  Specimens  of  rock  phosphate  or  phosphorite  have 
been  found  near  Yager. 

Placer  County  :  An  earthy  lime  phosphate  has  l)een  found  near  Dutch 
Flat. 

Plumas  Count}' :  A  constituent  of  the  syenite  of  Spanish  Peak,  Mur- 
f:oci^^'.    Occurs  as  a  constituent  of  the  norites  at  Engels  copper  mine. 

Riverside  County :  Greenish  blue  apatite  as  granular  masses  occur  in 

white  calcite.  associated  with  diopside  and  wollastonite,  at  Crestmore. 

San  Bernardino  County  :  Small  crystals  were  found  in  limestone  on 

eastern  end  of  Kingston  Range. 
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San  Diego  County :  Occurs  in  the  gneiss  at  Dehesa  with  dumortierite, 

Schaller^^^  Tal)ular  crystals  of  violet  and  pink  colors  occur  at  the  old 
Mack  mine  near  Jlincon.  At  the  Victor  mine,  Rincon,  pale  dirty  green 

crystals  occur  with  the  forms:  (0001),  (lOTO),  (1121),  (10l2),  (lOTl), 

(3141),  Rogers^^\  Crystals  are  also  found  on  South  Mountain  and  at 
IMesa  Grande.  Small  crystals  occur  in  limestone  near  Jacumba,  and  near 

Grapevine  Camp. 

San  Francisco  County:  Mentioned  by  Lawson^^^  in  the  rocks  of  San 
Francisco. 

281.     PYROMORPHITE. 

Phosphate  of  lead  with   chlorine    (PbCl)Pb4(P04)3. 

Hexagonal.  Prismatic  crystals,  columnar,  massive.*  Color  bro\\n,  yel- 
lowish green.     Adamantine  luster.     H=:3.5  —  4;   0  =  6.5  —  7.1. 

Refractive  indices:    ^  =  2.042;  (^  =  2.050. 

Fuses  easily  on  charcoal  and  yields  a  lemon-yellow  coating-  when  reduced. 
The  phosphate  reaction  can  be  obtained  by  dissolving  in  nitric  acid  and 
adding  ammonium   molybdate. 

The  lead  phosphate  is  occasionally  found  in  the  mining  districts  as 

an  oxidation  product  of  galena  and  a  few  localities  are  known. 

Calaveras  County :  Green  crystals  in  gold  quartz  have  been  found  at 
the  Reliance  mine. 

El  Dorado  County :  Occurred  at  Mosquito  Gulch,  six  miles  northeast 

of  Placerville  as  a  yellowish  green  coloring  matter  in  botryoidal  chal- 

cedony and  as  a  crystalline  coating.  Turner *^^^. 
Inyo  County:  Found  in  small  amounts  in  the  Cerro  Gordo  district. 

Mariposa  County :  A  small  amount  was  found  in  the  mines  near 
Coulterville. 

Riverside  County :  Found  at  the  El  Dorado  mine  in  crystals  at  300- 
foot  level. 

Tulare  County:  Found  in  the  White  Chief  mine,  Mineral  King  dis- 

trict, Goodyear'^i). 

282.     AMBLYGONITE. 

Phosphate  of  lithium  and  aluminium  with  fluorine,  Li(AlF)P04. 

Triclinic.  Generally  massive.  Cleavage  perfect  basal.  Color  white. 
Pearly  to  vitreous  luster.     H=r6;  G  =  3.10. 

Refractive  indices:     a:=  1-579;   Q  —  1.d9o;  y=:  1.597. 
Insoluble,  but  easily  fusible,  glA'ing  the  red  flame  of  lithium.  Fused  with 

sodium  carbonate  and  then  boiled  with  nitric  acid,  the  phosphate  reaction 
is  obtained  on  the  addition  of  ammonium  molybdate  to  the  solution. 

This  is  an  important  lithia  mineral,  and  but  one  deposit  is  known  in 
the  State, 
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San  Diego  County  :  A  large  mass  of  white  massive  amblygonite  occurs 

in  the  pegmatite  vein  carrying  the  rubellite  and  lepidolite  and  was 

mined  at  the  Stewai't  min<'.  ]*al;i.  Tlic  iniiicral  was  ai)al\s«*(l  hy 

Schaller(3>. 
PjOr.           A  I.e.,        Fe-jOa        MnO  MgO  l.i:;0         NasO         H^O 
48.83        33.70        0.12        0.09  0.31  9.88        0.14        5.95 

F  TiOo  O 

2.29  none  =101.31  —  0.90         =100.35% 

Massive  amblygonite  occurs  on  Aguanga  ̂ MountaiiLs  associated  with 
blue  tourmaline  and  cassiterite. 

A  few  small  specimens  of  white  cleavable  amblygonite  have  been 

found  at  the  Victor  mine,  Rincon.  Rogers^^\ 

283.  LAZULITE. 

Basic  phosphate  of  aluminium,  iron  and  ma{?uesium   (Fe,Mg)  AL(OH);P;Os. 

Monoclinic.  Shai*p  pointed  pjramid.s.  granular.  Color  azure-l)lue.  Vit- 
reous luster.     H  =  5  —  6;  G=3.05. 

Refractive  indices:     «:=  1.603:  ̂   =  1.^)32:   ,^  =  l.«>i9. 
Infusible  and  insoluble.  Falls  to  pifces  when  heated.  Fus^d  witb  sodium 

carbonate  and  then  dissolved  in  nitric  acid,  the  jdiosphate  reaction  is 

obtained  by  adding  ammonium  molybdatc     Yi<'lds  water  in  a  closed  tubi*. 

Lazulite  is  a  rare  phosphate  found  in  quartzites  and  metamorphic 
rocks. 

Inyo  Coiuity:  Lazulite  occurs  in  a  white  quartz  vein  intersecting 

schist  in  Breyfogle  Canyon,  Death  Valley.  Occurs  in  a  vein  ciittinu 

schist,  in  pale  to  deep  azure  blue  colors  in  Breyfogle  Canyon.  Death 
^^nlley. 

Los  Angeles  County :  Specimens  have  been  found  in  the  San  Gabriel 
Mountains. 

Mono  County :  Blue  lazulite  occurs  as  bands  in  a  white  quartzite 
associated  with  rutile.  near  Mono  Lake.  Occurs  associated  with  coarse 

irranular  andalusite  in  the  AVhite  ̂ lountains  near  the  southern  border 

of  the  county,  Knopf '^'. 
Deep  blue  lazulite  was  found  in  a  <iuartz  vein  in  Green  Creek  Canyon, 

near  Bodie,  Rogers^^\ 
San  Diego  County:  Some  lazulite  has  been  reported  as  found  in  the 

rock  at  Oceanside. 

284.  WILKEITE. 

Phosphate  and  silico-sulphate  of  calcium,  3Ca3(P04)o.CaC03+3Ca3  (SiO/)  (SO4)  .CaO. 

Hexagonal.     Small    prismatic    crystals    and    grains.     Color    pale    rose- 
red.     Vitreous   luster.     H  =  5:   (5  =  3.234. 

Ilefractive  indices:     £=1.<>30:   (,j  =  l.<i55. 
Infusible,  but  soluble  in  nitric  acid.  The  nitric  acid  solution  gives  a 

phosphate  reaction  on  addition  of  ammonium  molyhdate  and  a  sulphate 
reaction  on  addition  of  barium  chloride. 

This  very   rare   minei«al  is  unlike   any   other   in  having   four   acid 
radicals.     It  resembles  apatite  in  physical  properties. 
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Riverside  County:  A  recently  discoveJ'ed  new  mineral  in  the  State, 
occurring-  in  blue  calcite,  with  diopside,  vesuvianite,  <rarnet,  and  its 

alteration  product,  crestmoreite,  in  tlie  limestone  ((uarry  at  ('restmore. 
Analysis  by  Eakle  and  Rogers^^\ 

CaO  MnO  PoOr.  SO,-,  SiOo  CO2        HoO 
54.44         0.77         20.85         12.28         9.63         2.10         tr.         =100.06% 

285.     VIVIANITE. 

Hydrous  phosphate  of  iron,  Fe3P208.8H20. 

Monoclinic.  Long  prismatic  crystals,  earthy,  incrustations.  Cleavage 

perfect  clinopinacoidal.  Color  generally  sky-blue  or  green,  rarely  colorless. 
Pearly  to  dull  luster.     H  =  1.5  —  2  ;  G  =  2.58  —  2.68. 

Refractive  indices  :     oc  =  1 .570  :  /J  =  1 .603  :  y  - 1.(533. 
Soluble  and  fusible.  Fuses  to  a  black  magnetic  maws.  Ammonium 

molybdate  added  to  a  nitric  acid  solution  gives  the  yellow  ])hosphate  reac- 
tion.    Yields  water  in  a  closed  tube. 

The  iron  phosphate  is  formed  in  rocks,  -usiially  sedimentary  rocks, 
by  decaying  phosphatic  matter  such  as  bones,  in  the  presence  of  iron. 

Alameda  County :  Small  specimens  of  earthy  blue  vivianite  were 

found  some  years  ago  in  the  hills  back  of  Berkeley  and  were  reported 

by  Hanks (^\ 
Calaveras  County :  Has  been  found  at  Copperopolis. 

Humboldt  County :  Occurs  in  the  rock  at  Yager.  Said  to  have  been 

found  on  Maple  Creek. 

Los  Angeles  County:  Early  observed  as  earthy  blue  masses  in  the 

asphalt  bed  of  the  Rancho  de  la  Brea,  where  it  formed  by  the  decomposi- 

tion of  the  bones  of  extinct  animals.     Mentioned  by  W.  P.  Blake^^^^. 
Madera  County:  Dark  blue  earthy  masses  have  been  found  near 

Raymond. 

Yuba  County:  Good  crystals  occurred  near  Camptonville  and  were 

described  by  Jackson^^\  They  showed  the  forms :  (010),  (100),  (110), 
(111),  (101),  (411),  (410). 

286.     PURPURITE. 

Hydrous  phosphate  of  manganese  and  iron    (Fe,Mn)203.P205.HoO. 

Orthorhombic.  Irregular  masses.  Color  deep  red  or  purple.  Satin 
luster.     Hrz:4  — 4.5;  G  =  3.40. 

Refractive  index :     ̂   =  1.86. 

Similar  to  vivianite  in  reactions.  Yields  a  blue-green  bead  of  manganese 
with  sodium  carbonate. 

One  of  the  very  rare  minerals  associated  with  the  pegmatites  of  San 
Diego  County.     Of  a  deep  red  or  purple  color. 

San  Diego  County:  Found  at  Pala  in  a  pegmatitic  dike  on  Hiriart 

Hill,  associated  wdth  lithiophilite  and  triphylite,  Graton  and  Schaller^^). 
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287.     TURQUOIS. 

Hydrous  phosphate  of  aluininium,   A1I*04.A1(0H)3.H20. 

Massive.  In  thin  seams  and  incrustations.  Color  sky-blue,  bluish  green, 

appIe-{,M-een.     Waxy  luster.     11  =  0;  G=2.G  —  2.83. 

Refractive   indices:     qc  —  l'''l  :   ̂ — l.<»-;  y  =  l.(M. 
Soluble  in  hydrochloric  acid.  Infusible  and  becomes  brown  or  black 

when  Incited.  May  sive  reaction  for  copper.  After  fusion  with  .sodium  car- 
bonate and  dissolving  in  nitric  acid,  the  phosi)hate  reaction  is  obtained  on 

addition  of  ammonium  molybdate  to  solution,     (iives  water  in  a  closed  tube. 

Thin  seams  of  apple-green  and  bluish  green  tunjuois  occur  in  the 
State  which  are  suitable  for  gem  purposes  when  cut  with  the  matrix. 

Madera  County:  A  specimen  of  turcpiois  (Kallaite)  was  found  on  the 

Taylor  ranch,  having  a  hexagonal  form  and  it  was  described  as  a 

pseudomorph  after  apatite.  Moore  and  Zepharovitch^^^ 

San  Bernardino  Count}' :  Some  apple-green  turc^uois  has  been  found 
near  Victor.  Turquois  was  early  mined  from  a  deposit  in  the  extreme 

northeastern  part  of  the  county  in  the  high  mountains  north  of  Ivanpah. 

Considerable  light  green  gem  material  has  been  obtained  from  this 

district.  Occurs  near  the  head  of  Riggs  Wa-sh,  twelve  miles  northea.st 

of  Silver  Lake,  in  a  coarse  porphyritic  granite  and  in  porphyry  dikes. 

Some  turquois  has  been  found  in  the  Solo  mining  district,  thirty  miles 
northwest  of  Cima. 

Tulare  County:  Specimens  of  turquois  have  come  from  this  county, 
a  few  miles  from  the  Kern  countv  line. 

288.     VARISCITE. 

Iljdrous  phosphate  of  aluminium,  AIPO4.2H.O. 

Orthorhombic.  Usually  in  round  compact  masses.  Color  deep  emerald- 
green  or  bluish  green.     Vitreous  luster.     H  =  4  ;  0  =  2.54. 

Refractive  indices:     cc —l.ool  :  ̂ ^I.o.jS:  y  =  1.582. 
Infusible,  but  whitens  when  heated.  Moistened  with  cobalt  solution  and 

intensely  heated,  it  becomes  blue.  Gives  water  in  a  closed  tube.  Phos- 
I)hate  can  be  precipitated  by  ammonium  molybdate  from  a  nitric  acid  solu- 

tion  after  fusion  of   the   i>owder  with   sodium  carbonate. 

El  Dorado  (Jonnt>' :    Specimens  have  come  from  Pleasant  Valley. 

289.     PLUMBOGUMMITE. 

Hj'drous  phosphate  of  lead  and  aluminium.  PbO.2ALO3.P2O5.H2O. 

Hexagonal.     Globular,    incrustations,    compact    massive.     Color    reddish 

brown,  yellowish  graj'.     Resinous  luster.     H  =  4  —  5;  G=:4  —  4.9. 

Refractive  indices  :    £  =  1 .076  ;  ̂^^  =  1  .»)54. 

Fused  on  charcoal  with  sodium  carbonate,  a  yellow  coating  and  metallic 
globule  of  lead  are  obtained.  The  nitric  acid  solution  gives  the  phosphate 
reaction  on  adding  ammonium  molybdate.     Yields  water  in  a  closed  tube, 

Inyo  County :  A  specimen  of  this  rare  mineral  has  been  found  at  the 
Cerro  Gordo  mine. 
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290.     ANAPAITE. 

Hydrous    pliosplinltj   of   calcium    and    iron.    (( la, !<'(!)  jlMJ.,.-!  11./). 

Triclinic.  r.suall.N'  in  tabular  crystals.  Color  pale  ̂ 'hmmi.  \'iti"(>ous. 

11  =  3.5;  G  =  L>.81— 2.S."». 

Uofnictivc   indices:      o:=1.<>02;   ^--l.(>i:5;   y-\A'A\>. 
Soluble  in  nitric  Mcid  and  a  yellow  i)recii)itate  is  obtaincid  by  adding  am- 

monium molybdatc  to  the  acid  solution.  IJecomes  masu(>tic  on  heatinj;. 
(Jivt^s  wat(>r  in  a  cIoscmI  tube. 

King's  County :  This  rare  phosphate  was  found  in  the  Lewis  well,  Sec. 
23.  T.  21  S.,  R.  21  E.,  at  a  depth  of  500  feet,  in  layers  of  pale  green 

crystals. 

291.     TORBERNITE. 

Hydrous  phosphati'  of  ui'auiuni  and  copper.   (JuO.  2  I'O..  IM),,.  SH.O. 
Tetragonal.      Usually    iu    square    flakes    and    micaceous.      Perfect    basal 

cleavage.  Color  emerald-green.  Streak  pale  gr<Mni.     11=2 — 2..");  (4  =  3.4 — .'».(). 
Refractive  indices:    £  =  1.582:  j,^=  1.592. 

Uranium  minerals  are  very  rare  in  the  State. 

San  Bernardino  County :  Specimens  of  green  torbernite  with  yellow 

autnnitc  hiwo  come  from  the  northeastern  ]^art  of  the  county. 

292.     AUTUNITE.    . 

Hydrous  pliosi)hate  of  uranium  and  calcium.  CaO.  2  I"0::.  PoO-,.8H20. 

Orthorhombic.  Thin  tabular  crystals.  Color  lemon-yellow.  Streak  yel- 
low.   Cleavage  perfect  basal.     11  =  2 — 2.5  :G  =  3. 19. 

Refractive  indices:     oc  =1.553;  ̂   =  1.575;  y  =  1.57T. 
Fuses  easily  to  black  mass  giving  a  pale  greenish  flame.  Gives  green 

bead  with   phosphorous  salt.      Soluble  in  nitric   acid. 

San  Bernardino  County:  Specimens  of  yellow  autunite  associated 

v\ith  green  plates  of  torbernite  have  come  from  the  northeastern  part 
of  the  county. 

293.     HUREAULITE. 

Hydrous  phosphate  of  manganese,  5MnO.2P2O5.5HoO. 

Monoclinic.  Groups  of  short  prisms.  Also  scaly,  massive.  Color  orange- 
red,  rose  and  nearly  colorless.     H  =  5;  G  =  8.185. 

Refractive  indices:     oc=l-01T:   /5  =  l.(354i;  ̂   =  1.600. 

Fusible  and  soluble.  The  nitric  acid  solution  gives  the  phosphate  reac- 
tion on  addition  of  anunonium  molybdate.  A  blue-green  bead  of  manganese 

is  obtained  when  fused  with  sodium  carbonate.  Yields  water  in  a  closed 

tul)e. 

San  Diego  County:  Found  in  the  Stewart  mine  at  Pala  and  men- 

tioned bv  Sehaller <!'*>. 
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294.     PALAITE. 

Hydrous  phosphate  of  manganese,  5Mn0.2P20o.4Il20. 

MonocHnicV     Crystalline  masses.     Color  flesh-red.     G=::3.14  —  3.20. 

Kefraciivo    indices:      oc  =1-052;    /^  =  1.(k)(>;   y=l. (>«><>. 
Reactions  arc  .siniilnr  to  those  for  hurcaulitc. 

San  Diego  County :  A  new  phosphate  of  manganese  having  a  flesh- 
red  color,  which  has  resulted  from  the  alteration  of  lithiophilite.  Found 

in  the  Stewart  mine  at  Fala  and  described  and  analysed  by  Schaller*^^^^ 
Analysis : 

FeO  MnO  CaO        FegOs         PsO.-.  HoO         LigO      Insol. 
7.48         40.87         1.77         O.IG         39.02         10.43         tr.         0.89         =100.62% 

295.  STEWARTITE. 

Hydrous  phosphate  of  manganese. 

Tricliuic?     Minute  crystals.     G  =  2.94. 

Uefractivo  indict  s  :     oc=].03;   «=1.6();  y  =  l.<»). 
Reacts   similar   to   hureaulite. 

San  Diego  County :  Found  in  the  Stewart  mine  at  Pala  as  an  abund- 
ant alteration  product  of  lithiophilite.  Finely  fibrous  doubly  refract- 

ing mineral,  probably  triclinic.    Described  by  Schaller^'*\ 

296.  SALMONSITE. 

Hydrous  phosphate  of  manganese  and  iron,  Fe203.9Mn0.4P205.14H20. 

Massive.     Color  buff-yellow.     G=2.88. 

Refractive  indices:     oc=l.(>r)5;   /J  =  1.G(>;  y  =  l.G70, 
Reacts   similar  to  vivianite,   but  gives  in  addition  a  blue-green   bead   of 

manganese  with  sodium   carbonate. 

San  Diego  County :  A  new  mineral  resulting  from  the  alteration  of 

hureaulite,  having  a  buff-yellow  color,  occurring  in  the  Stewart  mine 
associated  with  fibrous  palaite  and  blue  strengite.  Described  and 

analysed  by  Schaller<^^^\     Analysis: 
2O5  HoO  Insol. =  100.45% 

297.     STREISTGITE. 

Hydrous   phosphate   of  iron.     Fe2O3.P2O5.4H2O. 

Orthorhombic.     Generally  in  spherical  and  botryoidal  forms.     Coloi*  pale 
red.     Vitreous  luster.     H=3  —  4  ;  G  =  2.S7. 

Refractive  indices:     a:  =1.708;    /J  =  1.708;  y  =  1.74o. 
Reacts   similar   to   vivianite. 

San  Diego  County :  Found  in  the  Stewart  mine  at  Pala  associated 

with  salmonsite,  Schaller*^^^^ 

FeO MnO CaO 
Fe203 

P0O5 

HoO 
Insol, 

0.13 37.74 1.06 9.53 34.86 15.73 1.40 



MnO CaO 
FeoOs Mn..0.t PsOr, H2O 

LiaO 
Insol. 

33.00 0.20 11.26 2.10 43.10 1.71 3.80 4.18 
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298.     SICKLERITE. 

Hydrous  pliosphiilc  of  iron,  iiuuijiancse  jukI  litlihi,  L''cMO.v6Mu0.4P20a.3(Iji,H)20. 
Massive.     Color   dark    brown.     Streak    liftht   yellowish   brown,     G  =  8.45. 

Uefraclive  indices:    oc  ̂ 1.T1~>:   (^      1.73r»:  ̂ ,      \.~\T). 
Ueacts  like  litliiophilile. 

San  Die^o  County:  Occurs  in  clcavablc  masses  at  the  Vanderburg- 

Naylor  mine  on  Hiriart  Hill,  near  Pala.  Dark  brown  mineral  result- 
ing from  the  alteration  of  lithio])hilitc.  Described  and  analysed  by 

Schaller^i'*\     Analysis: 
Mn..O:,        PaOr,  H2O  LigO         Insol. 

-99.95% 

CHROMATE. 

299.     CROCOITE. 

Chromate  of  lead.  PbrH^i. 

Manoclinie.      I^ouii    jirismatic    crystals    or   .granular.      Seelile.      11^2..") — :*> ; 
{\  —  ~)S) — <;.!.     Adamantine  luster.     Color  briijlit  red.      Streak  orauije-yellow. 

Refractive  indices:    oc=2.:il;  ̂   =  2.:*.7:  ,^=:2.(;('.. 

A  rare  mineral  in  this  State. 

Inyo  County :   Found  in  the  Darwin  mines  associated  with  wulfenite. 
Riverside  Countv :   Occurred  in  the  El  Dorado  mine,  near  Indio. 

VANADATES. 

The  minerals  containing  vanadium  are  exceedingly  rare  and  are  only 

represented  by  a  few  localities. 

300.     PUCHERITE. 

Vanadate  of  bismuth,  BiVO^. 

Orthorhombic.  Tabular  and  acicular  crystals.  Perfect  basal  cleavage. 

Color  reddish  brown.     Streak  yellow.     H  =  4;  G  =  6.25. 

Ilefractive  indices:     oc  =2.41  ;  ̂   =  2.50:  y  =  2.."51. 
Fused  on  charcoal  with  mixture  of  potassium  iodide  and  sulphur,  a  red 

sublimate  is  obtained  mixed  with  greenish  yellow.  The  phosphorous  salt 

bead  of  vanadium  is  yellow  in  oxidizing  flame  and  emerald-green  in  r(>duc- 
ing   flame. 

San  Diego  County :  The  yellow  bismuth  ocher  which  occurs  at  the 

Pala  Chief  mine,  near  Pala,  has  been  determined  hy  Schaller^^^^  to  be 
pucherite  with  the  following  composition: 

• 
HoO Bi-.0:; VoOr. 

Insol. 
at  107°     at  240° Ign. 66.14 25.80 7.37 0,21         0.32 0.84 

=  100.68% 
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301.     VANADINITE. 

Vanadate  of  load    with   chlorine    (FbCOPb.CVO^),. 

Hexajronal.      Small    prisms.      Color  deep    ruby-red.    sometimes    yellow. 
Somewhat  resinous  luster.     H=:3;  G  =  6.(>G — -7.23. 

Rofractivc  indices:    j  — 2.21*0  ;  ,„n2.3r>4. 

I?"\ised  on  charcoal  with  sodium  carbonate,  the  mineral  is  reduced  to 
nu'tallic  lead  with  a  yellow  sublimate  on  the  coal.  The  green  bead  of  vana- 

dium can  be  obtained  with  phosphorous  salt.  Dissolved  in  nitric  acid  and  a 
drop  of  silver  nitrate  added  to  the  solution,  silver  chloride  will  be 
l)recii)itated. 

Kern  County :  Some  crystallized  vanadinite  has  been  found  two 

miles  north  of  Searles  Lake.  Associated  with  galena  and  mimetite  near 

Kandsburg. 

San  Bernardino  County :  This  rare  lead  mineral  occurs  at  Camp 

Signal,  near  Goffs.  in  the  Vanadiinn  King  mine,  associated  with  cerus- 

site  and  cuprodescloizite,  Schaller^^-'.  Some  has  been  found  near  ]\[oore 
Station  on  Salt  Lake  Railroad. 

302.     D  ESCLOIZ  IT  E— Cuprodescloizite. 

Vanadate  of  lead,  zinc  and  copper. 

Orthorhombic.  Drusy  surfaces  and  crust.s.  Color  yellowi.sh  brown,  dull 
green  and  greenish  black.     H  =  3.5;  G  =  6.2. 

Refractive  indices:     oc=2.18;    R  —  'l:2i'y\  .^  =  2.35. 
Blowpipe  reactions  are  similar  to  those  for  vanadinite.  Ammonia  added 

to  a  nitric  acid  solution  may  show  blue  solution  of  copper.  Reaction  can 
also  be  obtained  for  zinc  by  heating  coating  on  charcoal  witli  cobalt  nitrate. 
Gives  a  .small  amount  of  water  in  a  closed  tul^e. 

San  Bernardino  County :  Minute  colorless  and  yellowish  plates  of  the 

rare  cuprodescloizite  occur  with  cerussite  and  vanadinite  at  Camp 

Signal.  Schaller(i2). 

303.     VOLBORTHITE. 

Hydrous  vanadate  of  copper,   barium   and  calcium. 

Small  plates  in  globular  aggregations.  Color  olive-green,  citrou-yellow. 
Streak  yellowish  green.     Pearly  to   vitreous  luster.     H  =  3  —  3..o ;   G  =  3.5. 

Refractive  indices:     oc  =2.00;  y3  =  2.01 :  y  =  2.02. 
A  small  amount  of  metallic  copper  can  be  obtained  by  reduction  on  char- 

coal, using  sodium  carbonate  flux.  Ammonia  added  to  a  nitric  acid  solu- 
tion will  show  the  blue  color  of  copper.  Dilute  sulphuric  acid  added  to  solu- 
tion will  precipitate  barium-sulphate.  The  green  bead  of  vanadium  can  be 

obtained  with   phosphorous  salt.     Water  is  given  off  in  a   closed   tube. 

Glenn  County :  Reported  to  have  been  found  at  the  IMamnxOth  Copper 
mine  on  Grindstone  Creek. 

16—22132 
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ARSENATES. 

Tile  arsi'iiates  and  aiitiiiionatcs  arc  <;('n(M*aIly  the  result  of  the  direct 

oxidation  and  liydratioii  of  ai'scnides  and  the  sulphosalls  of  arsenic  and 
antimony.  Tliey  are  usually  found  as  coatings  upon  the  mineral  from 
which  they  are  derived. 

304.     MIMETITE. 

Arsenate  of  lead  with   chlorine    (PbCl)Pb4(AsOj3. 

Hexagonal.     Prismatic  crystals,  rounded  or  globular  aggregations.     Color 

pale  yellow,  light  brown.     Resinous  luster.     H  — 3.5;  G  =  7  —  7.25. 
Kofractivo  indicos  :    £  =  2.118:  oj  =  --13r). 
Reduced  on  charcoal  to  metallic  lead  and  gives  a  yellow  coating,  using 

sodium  carbonate  as  flux.  PiOwd(>r  heated  in  closed  tube  with  a  splinter  of 
charcoal  above  it,  becomes  reduced  to  metallic  arsenic,  which  forms  a  ring 
around  the  walls  of  the  gla.ss.  Gives  a  slight  chlorine  reaction  with  nitric 
acid  and  silver  nitrate. 

Brown  crystals  of  mimetite  are  often  associated  with  pyromorphite, 

and  the  two  minerals  are  very  closely  allied  in  properties  and  occur- 
rences. 

Inyo  County :  One  of  the  inimerous  minerals  occurring  in  the  Cerro 
Gordo  mines. 

Kern  County :  Found  associated  with  galena  near  Randsburg. 

San  Bernardino  County :  Small  amounts  of  the  mineral  were  found 

in  the  Morning  Star  mine,  Lava  Beds  district.  Brown  mimetite  asso- 
ciated with  galena,  wulfenite  and  malachite  about  eighty  miles  north  of 

Bar  stow. 

305.     ERYTH  RITE— Cobalt    Bloom. 

Hydrous  arsenate  of  cobalt,  CosAsoOg-SHaO. 

Monoclinic.     Fibrous,  incrustations,  earthy.     Cleavage  perfect  clino- 
pinacoidal.     Color   peach-blossom    red.     Pearly    to    adamantine    luster. 
H  =  1.5  — 2.5;  G  =  2.95. 

Refractive  indices:    ex  =1.626;  ̂   =  1.661;  y  =  1.699. 
Gives  a  white  coating  of  arsenic  oxide  on  charcoal.  A  little  of  the  well- 

roasted  powder  fused  in  borax  bead,  gives  the  fine  blue  bead  of  cobalt. 
Yields  water  in  closed  tube. 

The  peach-blossom  red  coatings  and  incrustations  of  erythrite  are 
seen  wherever  smaltite  or  other  cobalt  minerals  exist,  and  this  secondary 

oxidation  product  often  serves  to  locate  deposits  of  cobalt. 

Los  Angeles  County :  Coatings  of  erythrite  with  smaltite,  argentite 

and  barite  occurred  at  the  old  Kelsey  and  O.  K.  mines  near  the  San 
Gabriel  Canyon. 

Mariposa  County :  Found  in  rock  seams  with  danaite,  the  cobaltifer- 

ous  arsenopyrite,  at  the  Josephine  mine.  Bear  Valley,  Turner ^^\ 
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Napji  County:  Occui-s  with  smalt itc  in  sci'pciitinc  .iiul  diloriU;  in  the 

l^orryessa  \'allt\\'. 
San  Dioj^o  County  :  AssoiMatcd  with  smaltitc  in  a  specimen  from  near 

the  Mexican  line. 

306.     ANNABERGITE— Nickel    Bloom. 

Hydrous  arsenate  of  nickel,  NijAsoOs-SHoO. 

Monoclinic.     Finelj'   fibrous   incrustations.     Color   apple-green.     Vitreous 
luster.     Very  soft. 

Refractive  indices:     oc=t.C>22:  ̂   =  l.(r>2:  y  =  1.087. 
K<>acts  similarly  to  erythrite.  but  the  borax  bead  of  nickel  is  brown  in 

oxidizing  flame  and  gray-cloudy  in  the  reducing  flame. 

The  green  coatings  of  this  nickel  compound  are  an  indication  of  the 

presence  of  nickel  minerals  that  have  heen  oxidized,  and  often  the 
cobalt  bloom  is  associated  with  the  nickel  bloom. 

Lassen  County :  Reported  with  erythrite  and  smaltite  from  this 
county. 

Los  Angeles  County :  The  green  coatings  of  nickel  arsenate  w^ere 
associated  with  erythrite  and  smaltite  at  the  Kelsey  mine,  San  Gabriel 

Canyon,  Storms^^\ 
Tulare  County :  The  green  color  of  the  chrysoprase  and  chrysopal  in 

the  hills  east  of  Porterville  is  due  to  nickel,  and  some  coatings  of 
annabergite  occur  in  the  region. 

307.     SCORODITE. 

Hydrous  arsenate  of  iron,  FeAs04.2H20. 

Orthorhombic.  Aggregates  of  small  crystals.  Color  pale  leek-green, 
liver-brown.     H  =  3.5  — 4;  0  =  3.1  —  3.3. 

Refractive  indices:    oc=l.T3S;   -g  =  1.742:  y  =  1.7(>5. 
A  slight  coating  of  arsenic  can  be  obtained  on  charcoal  when  reduced, 

and  the  residue  becomes  magnetic.  The  arsenic  ring  can  be  obtained 

by  fusing  in  a  closed  tube  with  a  splinter  of  charcoal,  (xives  wat«'r 
in  a  closed  tube. 

Inyo  County :  In  Noonday  mine,  near  Tecopa. 

Mariposa  County :  Pale  green  crystals  of  scorodite  were  found  as  an 

alteration  product  of  arsenopyrite  associated  with  pitticite  on  the  South 

Merced  River,  near  the  mouth  of  Devil's  Gulch,  Rogers*^^\ 
San  Dieffo  Countv :  Near  ̂ Moreno  Lake.     ̂ Massive. 
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308.     LIROCONITE. 

Hydrous  arsenato  of  alumiiiiuin  and  copper. 

Monoclinic.     Thin  labular  crystals.     Color  sky-blue,  Kreen.     Streak  blue 
or  green.     Vitreous  luster.     11  =  2  —  2.5  ;  G  =  2.88  —  2.98. 

Kefractivo  in(lic(>s  :     oc  =  1..012  ;  (j—lAtT)'!;  y  =  1.()7.">. 
Can  be  reduced  to  nietairur  copper  on  char(;oal  with  sodium  carbonate 

flux,  and  yields  j\  sli,£:ht  coating  of  arsenic.  Ammonia  added  to  a  nitric 
acid  solution  will  precipitate  flocculent  alumina  hydrate,  while  the  solution 
becomes  blue.  Gives  water  in  a  closed  tube  and  also  an  arsenical  mirroi- 
when  vapors  are  reduced  by  a  si)linter  of  charcoal. 

Inyo  County:  The  very  rare  copper  arsenate  was  found  at  the  old 
Cerro  Gordo  mine  associated  with  other  rare  copper  salts. 

309.     PITTICITE. 

Hydrated  arsenate  and  sulphate  of  iron. 

Massive  and  reniform.     Color  brown.     H  =  2  —  3;  G  =  2.2  —  2.5. 
Refractive  index:    m  =  1.G35. 

•   Becomes    magnetic    on    beating.      Barium    chloride    added    to    the    hydro- 
chloric acid   solution    precipitates   barium   sulphat(\  (iives   water   and    the 

arsenic  mirror  in  a  closed  tube. 

]\fariposa  County:  Dark  brown  amorphous  pitticite  resembling  limo- 
nite  was  found  with  scorodite  as  an  alteration  product  of  arsenopyrite, 

on  the  South  Merced  River,  near  the  mouth  of  Devil's  Gulch,  Rogers^^^ 

ANTIMONATE. 

310.     BINDHEIMITE. 

Hydrous  antimonate  of  lead,  Pb3Sb208.4H20. 

Amorphous.  Lamellar,  massive,  incrustations.  Color  brown,  white,  gray. 
Resinous  luster.     H  =  4;  G= 4.6  — 4.76. 

Refractive  index:    n  =  1.84. 

Easily  reduced  on  charcoal  to  a  brittle  white  metallic  globule  of  antimony 
and  lead,  and  yields  a  white  and  yellow  coating  of  the  mixed  oxides.  A 
white  antimony  oxide  coating  can  be  obtained  in  an  open  tube.  Gives 
water  in  a  closed  tube. 

Fresno  County :  Some  brown  bindheimite  has  come  from  this  county. 

Inyo  County :  Brown  resinous  lead  antimonate  was  one  of  the  rare 
minerals  at  the  Union  and  Modoc  mines,  and  was  mentioned  by 

W.  P.  Blake (6). 
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NITRATES. 

The  nitrates  cau  uiily  exist  iii  solid  form  in  arid  regions  and  are 

therefore  peculiar  to  desert  lands  where  they  are  sometimes  left  as  white 

incrustations  by  evaporation.  Some  of  these  white  crusts  are  to  be 
found  in  the  California  desert  land,  but  no  important  deposits  are 
kno^^^l. 

311.     SODA    NITER— Chili    Saltpeter. 

Nitrate  of  sodium,  NaNO^. 

Hexaiioual.  rhombohedral.  Crj'stals.  massive,  incrustations.  Cleavage 
perfect  rhombohedral.  Color  white,  reddish,  yellowish.  Vitreous  luster. 

H  =  1.5  — 2;  0  =  2.24  —  2.29. 

Refractive  indices:    g  =  1,53(3:  f^  —  l.o87. 
Soluble  in  water.  I:\ises  with  stron?  yellow  flame  of  sodium.  Heated 

in  a  bulb  tube  with  potassium  bisiilphate,  gives  off  red  vapors  of  nitrous 
oxide, 

Inyo  County :  Crusts  of  saltpeter  occur  along  the  Amargosa  River 

and  along  shore  lines  and  old  beaches  of  Death  Valley,  which  w^ere 
reported  by  Bailey ^^\ 

]\lereed  County :  Oceurs  in  crusts  with  other  sodium  salts,  from  Mer- 
ced Bottom. 

San  Bernardino  County :  The  same  white  incrustations  extend  along 

the  Amargosa  River  in  this  county.  Small  amounts  of  soda  niter  have 

been  found  in  the  Calico  district,  Williams^^',  and  at  Searles  Borax 
Lake. 

Tulare  County :  Alkaline  crusts  containing  soda  niter  with  other 

soda  salts  occur  in  San  Joaquin  Valley,  near  Tulare  City. 

312.      NITER— Saltpeter. 

Nitrate  of  potassium,  KXO-,. 

Orthorhombic.  Silky  tufts,  incrustations.  Color  white.  Vitreous  luster. 
U-2:  G  =  2.09  — 2.14.     Salt  taste. 

Refractive  indices:    cc  =1.334;   «  =  1.505;  ,,  =  1.-506. 
Similar  to  soda  niter  in  its  reactions,  but  the  flame  is  violet  red.  l>^st 

s?en  through  blue  glass  or  the  Menvin  color  screen. 

Inyo  County :  The  common  saltpeter  occurs  with  the  soda  niter  in 

the  Death  Valley  region.  Crusts  of  the  nitrates  of  sodium  and  potas- 
sium occur  near  Shoshone. 

Modoc  County :  Incrustations  of  potassium  nitrate  have  been  found 
near  Cedarville. 

Riverside  County  :  Bailey^^^  mentions  saltpeter  as  found  in  the  desert 
northeast  of  Salton. 

San  Bernardino  County :  Occurs  with  the  soda  niter  in  the  Amargosa 
Canyon. 
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313.     NITROCALCITE. 

Hydrous  nitrato  of  calcium,  Ca(N03)o.nIL(). 

Silky  tufls  nnd  mnssos.  lOfflorescont.  Color  white  or  f,'ray.  Sharp, 
hitter  Inste. 

Kcrraclivc  indict's  :      oc  -  \.M\7t;  ̂ =i].4()8;  y  =  1.50(>. 
Soluhle  in  water.  Fused  with  i)otassiuin  sulphate  in  a  hull)  tuhe,  it 

.iiive«  ort"  red  fumes  of  nitrous  oxide.  Heated  in  a  closed  tuhe,  it  yields 
water.  Ammonia  and  ammonium  oxalate  added  to  a  hydrochloric  acid  solu- 

tion precipitates  white  calcium  oxalate. 

San  Bernardino  County :  The  white  efflorescent  nitrocalcite  occurs  in 

the  niter  beds  of  the  lower  end  of  Death  Valley,  according  to  Bailey ^^\ 

314.     DARAPSKITE. 

Hydrous  sulphato-nitrate  of  sodium,  NaNO3.Na2SO4.H2O. 

Tetragonal.     Square  tabular  crystals.     Colorless. 

Refractive  indices:     oc  =1.391:  ^^z  1.481;  y  =  1.486. 
Soluble  in  water.  Heated  in  bulb  tube  with  potassium  sulphate,  gives 

red  nitrous  fumes.  Fuses  with  strong  yellow  flame.  Barium  chloride  added 
to  acid  solution  precipitates  barium  sulphate.    Yields  water  in  a  closed  tube. 

San  Bernardino  County:  This  rare  nitrate  occurs  in  the  niter  beds 

of  Death  Valley  according  to  Bailey ^^\ 

315.     NITROGLAUBERITE. 

Hydrous  sulphato-nitrate  of  sodium,  6NaNO3.2Na2SO4.3H2O. 
Fibrous  masses.     Color  white. 

Refractive  indices:     oc  =1.418;  ̂   =  1.500;  y  =  1.543. 
Reactions  for  the  mineral  are  the  same  as  for  darapskite. 

Inyo  County :  Also  an  efflorescence  in  the  niter  beds  of  Death  Valley, 

according  to  the  report  of  Bailey (^\ 

BORATES. 

The  element  boron  is  widely  distributed  in  the  State.  It  is  present 

in  many  of  the  spring  waters  and  lakes  and  has  been  an  important 

factor  in  the  formation  of  much  of  the  igneous  rocks  of  the  Sierras. 

Granites  and  acid  pegmatites  containing  an  abundance  of  tourmaline 

are  very  common.  The  bedded  deposits  of  lime  and  soda  borates  in  the 

southern  counties  appear  inexhaustible.  All  of  the  deposits  of  borates 
occur  in  regions  which  have  been  the  scene  of  much  volcanic  activity, 

and  the  emanations  of  the  boron  gas  have  accompanied  or  followed 

eruptions  and  intrusions,  issuing  from  vents  in  the  form  of  hot  borated 

waters.  It  is  perhaps  by  the  action  of  these  waters  on  the  travertine  or 
soda  accumulations  in  lake  depressions  that  the  thick  bedded  deposits  of 
these  borate  salts  have  formed. 

I 
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316.     LUDWIGITE. 

Horatt'  of  mamicsinm  and  iron,  3Mj;(i.B;.()3.FeOFe.;Ou. 

Orthorhombic.  Small  fibrous  masses.  Color  blackish  green.  Silky  lustor. 

H=:5;  0  =  3.91  —  4.02. 

Refract i\o  indices:     oc  ~1.JS5;  /j—l.isi;  y  — 2.0*J. 
Soluble  in  hydrochloric  and  sulphuric  acids,  but  insoluble  in  nitric  acid. 

Yellow  turmeric  i)aiKn*  dipped  into  the  hydrochloric  acid  solution,  turns  re<l 
when  dried.  Fusible  into  a  magnetic  mass.  Magnesia  can  be  precipitated 
by  sodium  phosphate  after  the  boix>n  and  iron   have  been  removed. 

El  Dorado  County :  Scaly  masses  of  black  ludwigite,  associated  with 

calcite,  epidote,  molybdenite  and  chalcopyrite  occur  at  the  old  Cosumnes 

copper  mine,  near  Fairplay,  Rogers^^\ 

317.     VONSENITE. 

Koraic  of  iron  and  magnesium,  2  (Fe,Mg)0.  BsOs  +  B^O.  Fe:.Oj. 

Orrhorhonibic.  Imperfect  crystals  and  granular  mas.'^es.  Color  black. 

Streak  brownish  black.  Brilliant  metallic  luster.  Very  brittle.  H  =  ."»; 
0=4.21.     Perfectly  opa(iue  and  non-magnetic. 

Fuses  easily  to  a  black  magnetic  mai>s  and  gives  green  tiame  of  boron. 
Soluble  in  hydix)chloric  and  sulphuric  acids,  but  unattacked  by  nitric  acid. 

A  new  borate  apparently  derived  by  the  action  of  borate  solutions  on 

magnetite. 

Riverside  County :  Discovered  by  ]M.  Vonsen  in  the  old  city  quarry  at 

Riverside  and  was  described  and  named  by  Eakle^^^\  Forms  on  the 
imperfect  crystals  are:  (110),  (210),  (140)  and  (160).  The  analysis 

gave : 
FeO  MgO  B„0^  Fe.Os 

39.7.5  10.71  14'l2  34.82'  =  99.40% 

318.     BORAX— Tincal. 

Hydrous  borate  of  sodium,  NaoBiOT.lOH.O. 

Mouocliuic.     Crystals,   powder,   incrustations.     Colorless,   white.     Greasy 
to  dull  luster.     H=i2  — 2.5;  G  =  1.69  — 1.72.     Sweetish  alkaline  taste. 

Refractive  indices:     oc  =1-447:    «  =  1.470:  y  =  1.472. 
Soluble  in  water.  Fuses  with  strong  yellow  flame  to  a  clear  glass.  Tur- 

menc  paper  dipped  in  a  hydrochloric  acid  solution,  turns  deep  red  on 
drying.     Gives  much  water  in  a  closed  tube. 

The  natural  borax,  usually  accompanied  by  sulphates  of  lime  and 

soda,  is  common  at  many  of  the  depressions  or  sinks  of  the  deserts. 
For  some  time  it  was  the  chief  mineral,  but  the  more  extensive  solid 

masses  of  colemanite  have  replaced  it  as  the  principal  boron  mineral. 

Tincalconite.  A  name  given  to  a  white  efflorescent  variety  by 

Shepard(2). 

Inyo  County :  The  borax  industry  began  with  the  discovery  of  the 

extensive   deposits  of  Death  Valley,   although  some  borax  had  been 
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previously  dredged  from  Little  J3orax  Lake,  in  Lake  County.  The 

mines  on  Furnace  Creek  and  at  liesting  Springs  produced  large 

((uantities,  and  it  was  hauled  to  Mojave  by  the  famous  20-mule  team. 
Kern  County:  l^orax  is  also  common  at  some  of  the  sinks  and  wells 

of  llie  desert  and  has  hcHMi  obtained  from  Kane  Springs  and  Desert 
Wells. 

Lake  County :  The  first  discovery  of  borax  in  the  State  was  made  at 
Little  Borax  Lake,  a  few  miles  south  of  Clear  Lake.  Fine  large 

crystals  were  obtained  from  the  mud  of  the  lake  bottom,  and  consider- 
able borax  was  dredged  from  this  lake  before  the  more  important 

deposits  of  San  Bernardino  (bounty  were  discovered.  W.  P.  Blake^^^ 
and  Ilanks^^'  have  described  this  occurrence. 

Riverside  County :  Incrustations  of  borax  are  rather  common  at  some 

of  the  playa  or  dry  lakes  of  this  county,  but  none  is  produced. 

San  Bernardino  County :  The  most  important  deposit  of  natural 
borax  in  the  State  occurs  at  Searles  Borax  Lake  in  the  northern  part 

of  the  county.  Hanks ^^^  and  others  have  described  this  deposit.  It 
consists  of  a  pan-like  depression  about  10  miles  long  by  5  miles  wide 
and  borax  occurs  with  numerous  other  salts  deposited  by  the  evaporated 
waters  of  the  lake.  The  associated  minerals  forming  layers  in  the 

deposit  are  mainly  sulphates  and  carbonates  of  sodium  and  it  is  now 

mainly  for  these  and  for  the  potash  associated  with  them  that  the 

deposit  is  worked.  This  locality  is  noted  for  the  great  variety  of 

interesting  salts  that  have  formed  by  the  evaporation  of  the  waters. 
Borax  has  been  found  with  the  colemanite  near  Yerma  and  at  many 

of  the  numerous  depressions  in  the  Mojave  desert  and  in  the  lower  end 
of  Death  Valley. 

319.     COLEMANITE. 

Hydrous  borate  of  calcium,  CaoBgOn.SHoO. 

Monoclinic.     Crystals,  massive.     Cleavage  perfect  clinopinacoidal.     Color- 
less, white,  yellowish  white.     Vitreous  luster.     Hn=4 — i.5 ;  0  =  2.42. 

Refractive  indices:     cc^l.-^B;   -g  =  1.592;  y  =  1.614. 
Decrepitates  violently  when  touched  with  hot  flame,  but  finally  fuses  to 

a  clear  glass.  Powder  on  platinum  wire,  moistened  with  sulphuric  acid, 
will  give  a  momentary  green  flame  of  boron  mixed  with  reddish  flame  of 
calcium.     Yields  water  in  a  closed  tube. 

This  valuable  borate  is  the  principal  mineral  for  borax  in  the  State. 
It  was  first  discovered  in  Death  Valley  in  1882  and  in  the  following 

spring  at  Borate  in  what  was  known  as  the  Calico  district. 

Inyo  County:  The  deposits  of  Death  Valley  occur  on  the  east  fork 
of  the  Black  IMountains  of  the  Amargosa  Range  near  its  southern  end, 

and  immense  solid  veins  or  beds  of  the  mineral  occur.  The  important 

mine  is  the  Lila  C,  at  Ryan,  which  has  been  described  by  Gale^'^K     The 
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mineral  was  lirst  analysed  by  Price^^^  with  the  results  shown  in  analysis 

No.  1.     Analyses  2,  3  and  4  are  by  Whitfield<i>. 
BoOs  CaO         ALOn     Fe.On      MgO         SiOo  HoO 

1.  (48.12)        28.43  0.00  __  0.0.',         22.20 
2.  50.70         27.31  0.10  __  1^1.87         =  90.98% 
3.  49.50         27.30  0.25         0.44         22.00         =100.27 

4.  49.02         27.40  0.20         0.47         22.70         -100.45 

Some  crystals  from  the  Biddy  McCarthy  mine  were  shown  by  Ko^ers 

to  be  pseudomorphs  after  the  new  borate,  inyoite.  The  forms  occur- 
ring were:  (001),  (110),  (010)  and  (111).  Tabular  parallel  to  base. 

The  crystals  were  formed  by  dehydration  of  inyoite. 

Kern  County  :   Specimens  have  come  from  Lost  Hills. 
Los  Angeles  County :  An  important  and  extensive  deposit  occurs  near 

Lang  which  Eakle^*^  described  as  a  variety  and  called  neocolemanite. 
Hutchinson^i^  shows  it  to  be  identical  with  colemanite.  It  occurs  as 
thin  and  thick  seams,  almost  vertical,  and  has  considerable  howlite 
associated  with  it.  The  mineral  has  been  described  and  analysed  by 

Eakle.  Forms:  (001),  (010),  (100),  (210),  (110),  (230),  (Oil),  (021), 
(201),  (301),  (241),  (231),  (221),  (661),  (221),  (223),  (211),  (263). 

BaO.T  CaO  H2O 

49.45         27.76        22.48         =99.69%         Sp.  G.  =  2.423°  at  13°  C. 

Riverside  County :  Found  in  the  foothills  of  San  Bernardino  Range 
northeast  of  Salton  Sea. 

San  Bernardino  County  :  The  extensive  deposit  of  colemanite  at  Borate, 
in  the  Calico  district,  near  Yerma,  was  discovered  in  the  spring  of  1883 
and  became  the  principal  source  of  the  mineral  before  the  Death  Valley 
deposits  were  worked.    Beautiful  crystals  of  the  mineral  in  large  geodal 
masses    occur    having    celestite    crystals    associated    with    them.     The 

crystals  were  first  described  by  Jackson ^^^  (2)  (3)      Forms :  (001) ,  (010) 

(100),    (210),    aiO),  _(120),    (130),    (370),    (10.19.0),    (Oil),    (021) 
(201),  (101),  (TOl),  (201),  (301),  (401),  (601),  (111),  (311),  (711) 

(101.1),_(771),   (19.19.6).   (331),   (731),   (131),   (121),   (Til),   (221) 
(331),  (4_11),  (311),  (211),  (721),  (321),  (231),  (121),  (241),  (131) 
(232),    (_412).     Additional  forms  described  by   Eakle(->    are:   (310) 
(301),  (502),  (801),  (522),  (142),  (141),  (164),  (165),  (232),  (123) 
(182),  (341). 
Analysis  No.  1  is  by  Hiortdahl^^)  and  Xo.  2  by  Bodewig(i>. 

B2O3 
CaO AI2O3     Fe^Oa MgO 

SiO.. 

H2O 

1. 47.64 27.97 0.19 0.13 1.28 22.79 
2. 49.70 27.42 __ __ __ 22.26 

=  99.38% 

Small  amounts  of  colemanite  were  found  with  borax  at  Searles  Borax 

Lake.  HarLks^^*^\   This  is  evidentlv  an  error  in  localitv. 
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Ventura  County :  Deposits  of  colc^manite  similar  to  the  Lang  deposit 
exist  in  the  Frazer  Mountains  and  have  been  mined  for  some  years. 

These  deposits  have  been  described  by  Gale^^>.  ^ 

References  to  literature  on  colemanite :  Evans^^^^^)^  Jackson^^^^^^^^^, 

Iliortdahl^i^  Arzruni^^>,  Bodewig  and  von  Kath^^^,  Mulheims^^^  Baum- 
luuior^^\  Eaklc*-""',    Campbell  '"'->,  Gale^'^^'^^'^ 

320.      PRICEITE— Pandermite. 

Hydrous   calcium   borate,    5CaO.  GBi.Os.O'HoO. 

Triclinic.   Massive,  chalky  or  compact.   Snow-white.   H  =  3;G  =  2.26 — 2.30. 

Refractive  indices:     ex:  =1.572;  yg  =  1.591;  y=:1.594. 
Easily    fusible   and    g-ives   green    flame.      Soluble    in    dilute    hydrochloric 

acid.     Gives  water  in  closed  tube. 

Priceite  and  pandermite  are  identical  and  form  a  different  species 

from  colemanite,  with  which  they  have  been  classed  as  varieties,  Lar- 
sen (6) 

Inyo  County :  Priceite  has  been  found  as  pseudomorphs  after  ulexite 
in  Death  Valley.    It  occurs  associated  with  the  colemanite. 

San  Bernardino  County :  Both  the  chalky  priceite  and  more  compact 
pandermite  have  been  found  with  the  colemanite  of  the  Calico  district. 

Ventura  County :  Massive  soft  pandermite  occurs  at  the  colemanite 
deposit  of  Frazer  Mountains. 

321.     MEYERHOFFERITE. 

Hydrous  borate  of  calcium,  2Ga0.3B203.  THoO. 

Triclinic.  Long  prismatic  crystals,  sometimes  tabular  parallel  to  the 

maeropinacoid.  Color  W'hite  or  colorless.  Vitreous  luster.  Cleavage  brachy- 
pinacoidal.     H  =  2;   G  =  2.12. 

Refractive  indices  :    oc  =1-500;  ̂ =1.535;  y  =  1.560.  ^ 
Fuses  readily  with  intumescence  to  an  opaque  white  enamel,  giving  the 

green  flame  of  boron.     Gives  w^ater  in  a  closed  tube.     Easily  soluble  in  acids. 

This  new  mineral  was  associated  with  inyoite  as  an  alteration  product. 

Described,  analysed,  and  named  by  Schaller^^®\ 

Inyo  County :  Occurs  as  an  alteration  of  the  glassy  inyoite  crystals 
in  the  colemanite  deposit  of  Mount  Blanco  district  on  Furnace  Creek. 
Forms  observed  are :  (100),  (010),  (001),  (110),  (210),  (120),  (370), 
(350),  (450),  (520),  (310),  (510).  (810),  (350),  (IIO),  (430),  (3T0), 
(101),  (12.0.11),  (706),  (605),  (504),  (705),  (302),  (12.0.1),  (101), 
(311).    Analysis: 

H.,0  H,0 
CaO  B„0„       under  110°     ab.llO° 
25.45  46.40  1.01  27.75     =100.61% 



MINERALS    OF    CALIFORNIA .  251 

322.      INYOITE. 

Hydrous    L>oraio   of   calcium,    2  C'uO.  .jI5^o  .i;;il ,( >. 

MoiuHliiiic-.  Lai*jro  jrlassy  tninspan'ut  crystals.  CMoava^e  basal.  Ilrittl*'. 
11  =  2;  (;=rl.S7r». 

Ilofractivo  iiidici's  :     cx-l-^'->'':   fj=l.~>\\   y-Lr»liu. 
Deeropitates  on  fusing  and  intunicset's.  j?ivinK  tho  ,i;m'ii  boron  llann.-. 

lOasily  soluble   in  acids.     Gives  water  in  a  dosed  tube. 

A  new  borate  from  the  colemanite  deposits  of  the  Death  Valley  re- 

iCJon.    Described  and  named  for  the  county  by  Schaller^^^\ 

Inyo  County:  This  new  ])orate  occurred  in  tlie  ̂ luunt  Hlancu 

district  on  Furnace  Creek  directly  associated  with  colemanite  and  its 

alteration  product,  meyerhofferite. 

Forms  observed  are :  (001).  (010),  (110)  and  (111).  Crystals  tab- 
ular to  base.     Analysis : 

H.O  H.0 

CaO  B.O,         under  110°      ab.  110° 
20.5  [37.2]  26.1  16.2     =100.00 

323.     ULEXITE— Cottonballs. 

Hydrous  borate  of  sodium  and  calcium,  NaCaBjOj.SHzO. 

Usually  in  nodules  or  sheets  of  fine  fibers.  Color  white.  Silky  luster. 
Very  soft.     0  =  1.^5. 

Refractive  indices:     oc  =1.401:  ^  =  1.504:  .^  =  1.520. 
Fuses  with  strong  yellow  flame  to  a  clear  glass.  Turmeric  paper  im- 

mersed in  a  hydrochloric  acid  solution  becomes  red  on  drying.  Calcium 

can  be  determined  as  the  oxalate  by  precipitation  from  a  veiy  weak  hydro- 
chloric acid  solution.     Gives  much  water  in  a  closed  tube. 

The  white  silky  balls  of  ulexite  are  frequently  found  at  some  of  the 

desert  depressions,  often  with  borax. 

Inyo  County :  Ulexite  masses  are  found  at  some  of  the  sinks  in  the 

Death  Valley. 

Kern  County :  Ulexite  was  mentioned  from  the  Cane  Spring  District 

by  Silliman^^^  Found  in  quantity  in  the  bed  of  an  extensive  salt 
marsh  a  few  miles  north  of  Desert  AVells,  W.  P.  Blake^^^\ 

Los  Angeles  County:  Found  in  compact  divergent  masses  at  Lang 
with  colemanite. 

A  partial  analysis  by  Foshag  gave : 
B.O,  CaO  X..O  Xa„0 
43.1:3  14.14  .35.68  (7.05) 

San  Bernardino  County :  Small  amounts  occur  at  the  colemanite 

deposit  near  Yerma  and  in  the  lower  part  of  Death  Valley.  It  has  also 

been  found  in  several  places  in  the  Mojave  Desert. 
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324.     HYDROBORACITE. 

Hydrous  borate  of  calcium  and  m^i^nesium,  CaMgBaOu-GHzO. 

Mouoclinic.  Fibrous  masses.  (Jolor  white  with  red  spots.  11  =  2; 

G  =  1.9  — 2. 

Refractive  indices:     oc=l''>l";   yg  =  1.534;  y  =  1.505. 
l^'^isos  easily  to  a  clear  glass  and  colors  flame  green.  Calcium  and  mag- 

nesium can  be  determined  by  i)re(ii)itation  from  a  weak  hydrochloric  acid 
solution.  (Jives  much  water  in  closed  tube.  Gives  also  the  wet  test  for 
boron   with  turmeric  paper. 

Inyo  County :  Occurs  in  acicular  aggregates  with  the  coleinanite  at 

Ryan. 
San  Bernardino  County :  Found  with  colemauite  near  Yerma,  ])ut  in 

subordinate  amounts. 

Ventura  County :  Said  to  occur  at  the  colemanite  mines  of  Frazer 
Mountains. 

325.     BAKERITE. 

Hydrous  silico-borate  of  calcium,  8CaO.5BoO3.6SiO2.6H2O. 

Amorphous.     Massive.     Color  white  to  faint  green.     H=:4.5;  G  =  2.73. 
Refractive  index:    n^:  1.583. 
The  reactions  obtained  for  bakerite  are  the  same  as  those  for  howlite. 

San  Bernardino  County:  This  new  borate  was  found  in  the  Mojave 

Desert,  about  sixteen  miles  northeast  of  Daggett,  associated  with  howlite 

and  ulexite.     Described  and  named  by  Giles^^\ 
B2O3 

White      27.74 

Faint  green   26.85 

326.     HOWLITE. 

Hydrous  silico-borate  of  calcium,  HsCaaBgSiOii. 

Orthorhombic?  Round  nodules,  massive,  chalky.  Color  white.  Dull 
luster.     Hzzl  — 3.5;  G  =  2.5. 

Refractive  indices:     oc  =1.586;    «  =  1..jD8;  y  =  1.605. 
Fuses  easily  and  colors  the  flame  green.  Easily  soluble  and  precipitates 

silica.  Calcium  is  precipitated  with  ammonium  oxalate  from  a  weak  hydro- 
chloric acid  solution.  Yields  water  in  a  closed  tube.  Gives  the  boron 

reaction  with  turmeric  paper. 

Howlite  is  an  associate  of  the  other  borates,  but  owing  to  the  silica 

present  it  is  not  utilized,  although  it  contains  a  large  amount  of  boric 
oxide. 

Inyo  County:  Massive  howlite  is  associated  with  the  colemanite  at 
Rvan. 

CaO 
SiOo 

HoO 
AlaOsFeoOs 

34.88 28.45 
8.30 0.63 

35.22 
28.05 8.66 

0.22 



BoOs CaO 

SiOo 

HoO 

MgONaoO 1. 44.38 28.45 15.50 11.58 0.09 
2. 43.78 28.44 15.33 11.39 1.06 
3. 44.32 29.22 15.31 11.44 __ 
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Los  Angeles  County :  Large  masses  ol'  eonipact  white  hovvlite  arc 
common  in  the  colemanite  deposit  near  Ijang,  and  the  mineral  has  been 

descri])ed  and  analysed  by  Eakle^^\ 
B.O;;  CaO  SiO^  TIoO 
45.5()  2S.2()  14.81  11.37  =:  100.38% 

San  Bernardino  County :  Large  masses  occur  associated  with  bakerite 

and  ulexite  in  the  J\Iojave  Desert,  sixteen  miles  northeast  of  Daggett, 

Giles^^\  Analj'ses  No.  1  is  of  soft  scaly,  and  No.  2  of  hard  rock-like 
material,  made  by  GiU^s.  Analysis  Xo.  )5  is  of  soft  white  material,  made 
by  Wm.  Lawson. 

100.29% 

NIOBATES-TANTALATES. 

The  niobate-tantalate  group  of  minerals  are  characteristic  of  acid 
pegmatite  veins.  They  are  mostly  of  high  specific  gravity,  varying  in 

color  from  yeUow  to  ])i'owii  and  l)la('k,  and  often  contain  the  rare-earth 
oxides. 

327.     PYROCHLORE. 

Niobate  of  titanium,  calcium,  cerium  and  thorium. 

Isometric.     Commonly   in   octahedrons.     Color   dark    reddish    brown. 

Streak  light  yellowish  brown.     H  =  5  —  5.5;  G  =  4.32. 
Refractive  index  :    n=:1.9G. 

Insoluble  and  infusible.  Fused  with  borax  as  a  flux,  the  fused  mass  pow- 
dered and  then  dissolved  by  boiling  in  hj'drochloric  acid.  If  metallic  tin  is 

added  and  the  solution  boiled  down  to  small  bulk,  the  color  of  the  solution 
becomes  at  first  violet,  due  to  titanium,  and  then  blue,  due  to  the  niobium. 

San  Diego  County:  A  dark  brown  isotropic  mineral,  presumably 

pyrochlore,  surrounded  by  microlite,  came  from  some  locality  in  the 

county,  Rogers^ ^\ 

328.     MICROLITE. 

Tantalate  of  calcium,  Ca^TasOv. 

Isometric.  Often  small  octahedrons.  Color  pale  yellow  to  brown.  Luster 
resinous.     H  =  5.5:  0  =  5.48. 

Refractive  index:     h  =  1.925. 

Insoluble  and  infusible.  The  reactions  are  similar  to  those  for  pyro- 
(dilore.  Fused  with  potassium  bisulpliate  or  potassium  hydroxide,  the  fusion 
dissolved  in  hydrochloric  acid  and  tho  solution  boiled  down  with  tin.  it 
assumes  a  deep  blue  color. 

San  Diego  County :  This  rare  tantalate  has  been  found  in  the  county, 

exact  locality  unknown,  as  a  honey-yellow  mineral  associated  with 
albite,  lepidolite,  tourmaline  and  colorless  apatite.  A  few  crystals  are 

octahedral  with  narrow  faces  of  (Oil)  and  (311),  Rogers^^^ 
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329.    columbite— tantalite. 
Niobalo  of  iron   jiiid   manj^iiiios*!    ( Fo,Mn)  Nh.,0,;. 

( )iili()rlioinhic.  I*risiuiit  ic  cryslMls.  iiiiissixc.  ( 'olor  iroii-hhick,  lu-ownisli 
hlnck.        Suhnictiillic      luster.        Strcnk      dni-k      ln'owii      to      hlnck.         II=r(>; 
(J =5.3— 7.:;. 

Refractive  indices:     oc  -  ̂ .IJ);  ̂   =  2.25;  y  =  2.:54. 
Insoluble  and  practically  infusible.  Fused  witli  potassium  bisulphate, 

th(>n  dissolved  in  hydrochloric;  acid  aJid  the  solution  boiled  down  with  tin, 

it  assumes  a  dee])  blue  color.  (ili\-es  the  .i^i'een  color  of  manjjanese  when 
fused   with  sodium   carbonate. 

Fresno  County:  Massive  and  crystalline  black  columbite  has  been 

found  at  the  Reynolds  mine,  Kings  River  district. 

San  Diego  County:  Crystals  from  the  Little  Three  mine,  near 

Ramona,  were  described  by  Eakle^^^.  Forms:  (100),  (010),  (110), 

(130),  (150),  (160),  (021),  (111),  (221),  (211),  (121)_,  (131),  (141). 
Small  imperfect  crystals  found  at  the  A^ictor  mine,  Rincon,  have  the 

forms:  (100),  (210),  (130),  (103),  (133),  Rogers^"'^  Occurs  in  good 
crystals  associated  with  cassiterite,  tourmaline  albite  and  orthoclase  in 

the  Chihuahua  Valley,  Schaller^^^'. 

330.     STIBIOTANTALITE. 

Niobate  and  tantalate  of  antimony,  m  (^hO) z^hoO^.n  (SbO)2Ta20c. 

Orthorhombic.  Hemimorphic  prisms,  twinned.  Color  light  brown  to  dark 

brown.  Resinous  to  adamantine  luster.  H  =  5  —  5.5;  0  =  5.98  —  7.37, 

mostly  6.6  —  6.7,     Pyroelectric. 

Refractive  indices:     oc  =2.374;   ̂   =  2.404:   y  =  2.457. 
Reduced  on  charcoal  with  sodium  carbonate,  it  gives  a  white  coating  and 

■  metallic  brittle  bead  of  antimony.  Fused  with  potassium  bisulphate,  fusion 
dissolved  in  hydrochloric  acid,  and  the  solution  boiled  down  with  metallic 
tin  assumes  the  blue  color  due  to  niobium  and  tantalum. 

San  Diego  County :  This  rare  mineral  was  found  in  small  amounts  in 

the  pegmatite  veins  at  Mesa  Grande  associated  with  gem  tourmaline, 

pink  beryl,  quartz,  orthoclase,  lepidolite  and  cassiterite.  It  was  de- 

scribed and  analysed  by  Penfield  and  Ford  <^^\  Forms:  (100),  (110), 

f-130),  (209),  (203),  (4.12.9),  (043),  (100),  (110),  (130),  (209), 
(203),  (4.12.9).  The  analyses  show  a  varying  amount  of  niobium  and 
tantalium  to  antimony. 

(Nb,Ta)o05 
55.33 

SbsOs                BiaOs 
44.26             0.33 =  99.92%             Sp.G. 

=  6.72 

50.30 49.28             0.53 
(Nb,Ta)205 

55.33         = 

=  100.11                Sp.G. 
NbaOs                     TaaOs 
18.98                36.35% 

=  5,98 

50.30         = 39.14                 11.16% 

The  mean  of  three  analyses  of  this  stibiotantalite  by  Foote  and  Lang- 

ley  ̂^^   gave: 
Sb.,0,  BUO,  Ta,0,  Nb..O, 
40,95  0,60  41.92  16,19  =  99,66% 
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TUNGSTATES. 

The  three  vahiabk^  tungsten  minerals,  seheelite,  wolframite  and 

hiibnerite,  have  been  found  in  several  loealities  in  the  State,  but  only 

scheelite  has  until  lately  been  worked  for  tungsten.  The  manganese 

tungstate,  hiibnerite,  usually  contains  iron  and  grades  into  the  iron- 
manf]:anese  tungstate,  wolframite. 

331.     WOLFRAMITE— HCJBNERITE. 

Tuugstate  of  manganese  and  iron   (Mn,Fe)W04. 

Mouocliuic.  Thick  tabular  crj'stals  and  massive.  Perfect  clinopina- 
coidal  cleavage.  Color  dark  grayish  or  brownish  black,  brownish  red. 
Thin  splinters  often  deep  red.  Streak  dark  brown  to  black.  Luster 

metallic  to  submetallic.     H  =  5  —  5.5;  G  =  7.2  —  7.5. 

Refractive  indices:    a:=-.'2<'>;  yg  =  2.32;  y  =  2.42.      (Wolframite.) 
Refractive  indices:    a:=2.1T;  ^  =  2.22;  ̂   =  2.82.      (Hiibnerite.) 
Fusible,  but  rather  insoluble.  Fused  with  sodium  carlwnate,  gives  blue- 

gn<^Q  fusion  ;  tho  fused  mass  dissolved  in  hydrochloric  acid  and  then  lK)iled 
down  with  metallic  tin,  the  solution  becomes  deej)  blue,  later  turning  t(j 

l)rown.  Tht^  phos])horous  salt  bead  of  tungsten  in  tiie  HMbu-iiig  Hamc  is  a 
tine  blue. 

Inyo  County :  Boulders  of  black  wolframite  have  been  found  in 

Death  Yallej^ 

Kern  County :    Occurs  with  chalcopyrite  at  ̂ Yoody. 

Madera  County :  Large  crystals  and  masses  weighing  several  pounds 

occur  in  quartz,  about  twelve  miles  north  of  Raymond.  The  quartz 
vein  with  the  wolframite  is  in  an  andalusite  schist. 

Mariposa  County :  Crystals  and  inassive  wolframite  have  been  found 
near  Buchanan. 

San  Bernardino  County :  Veins  of  wolframite  with  some  scheelite 
have  been  located  in  the  Clark  Mountains.  Hiibnerite  associated  with 

triplite  occurs  at  Camp  Signal  about  nine  miles  north  of  Goffs.  Occurs 

in  a  quartz  vein  with  chalcopyrite,  sphalerite  and  galena  at  the  Saga- 
more mine.  New  York  ̂ Mountains. 

Siskiyou  County :  Said  to  occur  in  quartz  in  one  of  the  mines  of  the 
county. 
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332.     SCHEELITE. 

Tungstate  of  calcium,  CaW04. 

Tetrasonal.  Pyiamidal  crystals  and  massive.  Color  white,  yellow, 

brown.     Vitreous  luster.     Hi^4.5^ — 5;G  =  5.9  —  6.1. 

K.'fraetivo    indices:     g^J.lKU;    ,„=:  1.018. 

DifHcult  to  fuse  and  only  soluble  by  lM)ilin«-  in  strong  hydrochloric  acid, 
the  solution  becomes  bright  yellow  and  tungstic-  oxid(»  is  i)recli>italed.  On 
the  addition  of  tin  and  boiiinj;-,  the  sohition  turns  blue  and  later  brown. 
Anunonia  and  aninioniuni  oxalate  iMlded  to  the  diluted  hydrochloric  acid 
solution  will   i)recii)itate  the  calcium. 

Scheelite  is  the  principal  tungsten  mineral  of  the  State  and  important 

deposits  exist.  It  is  frequently  found  in  isolated  crystals  and  patches 

in  quartz-feldspar  veins  and  has  been  reported  from  several  localities. 

Fresno  County:  Found  at  contact  of  limestone  and  granite  near 

Trimmer.     Reported  from  thirty  miles  northwest  of  Coalinga. 

Inj^o  Count}' :  Scheelite  in  white  and  yellowish  grains  and  occasion- 
ally in  crystals  intermixed  with  a  dark  brown  garnet  mass  occurs  in 

Deep  Canyon  about  eight  miles  west  of  Bishop,  and  also  at  several 

points  a  few  miles  south.  Other  minerals  of  the  district  are :  silliman- 

ite,  quartz,  muscovite,  diopside,  wollastonite,  epidote,  vesuvianite,  cal- 
cite,  phlogopite,  apatite,  andesite,  titanite,  biotite  and  quartz.  The 

deposit  is  of  contact  metamorphie  origin  and  has  ])een  described  by 

Knopf^^^ 
Kern  County :  Small  amounts  of  scheelite  occur  in  the  Amalie,  Rand 

and  Stringer  districts,  associated  with  gold.  Occurs  in  the  Yellow 

Aster  mine,  Randsburg,  and  in  the  Winnie,  Sidney  and  other  mines  of 
the  Stringer  district.  Occurs  in  massive  green  epidote  with  quartz 

and  caleite  at  the  Cadillac  claims,  Greenhorn  mining  district,  near 

Kernville.  Found  with  wolframite  in  Slick  Rock  Canyon  near  Glenn- 
ville.  As  a  contact  mineral  near  Weldon.  In  the  Amalie  district  it 

occurs  in  Jawbone  Canyon  with  pyrite  and  gold-bearing  Galena. 
Occurs  with  molybdenite  and  possibly  powellite  in  Black  Mountains 

about  twenty  miles  northwest  of  Randsburg.  Occurs  in  a  garnetiferous 

rock  on  the  west  slope  of  Greenhorn  IMountains  along  Cedar  and  Slick 

Rock  Creeks.  The  garnet  rock  also  contains  pyrrhotite,  pyrite,  ehaleo- 
pyrite,  hornblende,  black  tourmaline,  quartz  and  feldspar.  Sheelite 

and  quartz  as  veinlets  occur  in  a  hornblende  schist  at  the  Cottonwood 

mine,  Kelso  district. 
.  Nevada  County:  A  few  brownish  yelloAv  masses  were  found  in  a 

quartz  ledge  at  Howard  Hill,  Grass  Yalley,  Hanks^^^  Small  amounts 
of  reddish  brown  scheelite  occurred  at  the  3,000-foot  level  of  the  Empire 
mine,  Grass  Yalley.  Yeins  of  white  scheelite  intermixed  with  quartz 
and  feldspar  occur  at  the  Union  Hill  mine.  Grass  Yalley,  and  is  mined. 

San  Bernardino  County :  The  most  important  veins  of  scheelite  occur 

at  Atolia  in  the  Papoose  and  other  claims.     The  scheelite  occurs  in  a 
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(luartz-feldspar  vein,  and  is  ̂ ciiorally  iiitiiuatoly  mixed  with  the  ̂ anf^ue, 

forming  a  low  ̂ rad<'  oi'(\  Some  seheelite  is  assoeiated  with  wolframile 
ill  (lark  Mountain.  Occurs  in  linu'stoue  at  contact  with  granite  asso- 

ciated with  jj;:arnet  and  epidote  in  chnir  pyramidal  crystals  in  the  Mor- 

cn^o  district.  Sometimes  massive  up  to  tlnce  i'cct  in  widtli  and  hi}^h 
grade. 
San  Diego  County :  Massive  brown  seheelite  has  been  found  at 

Julian.     It  occurs  in  quartz  five  miles  southeast  of  Laguna  ]\Ionntains. 

Siskiyou  County :  Seheelite  in  crystals  has  been  observed  at  Scott 
Bar. 

Tulare  County:  Snudl  amounts  of  yellow  seheelite  have  come  from  a 

locality  east  of  Visalia. 

Tuolumne  County :  A  small  amount  found  on  the  Mackey  Ranch, 

three  miles  from  Jamestow^n. 

333.     CUPROSCHEELITE— Cuprotungstite. 

Timgstate  of  copper  and  calcium    (Ca,Cu)WOi. 

Granular,  incrustations.  Color  olive-green,  pistachio-green.  Vitreous 
luster.     H  rr  4.5  —  5. 

Refractive  index:  ̂ —2.W. 
Cuproscheelite  will  give  similar  reactions  to  seheelite.  The  presence  of 

copper  can  be  told  by  the  borax  bead. 

Kern  County:  Reported  to  have  been  found  with  radiating  black 

tourmaline  at  the  Green  Monster  mine,  tw^elve  miles  east  of  White  River, 

Hanks(i). 

MOLYBDATES. 

334.     WULFENITE. 

Molybdate  of  lead,  PbMoO,. 

Tetragonal.     Thin  tabular  crystals  ;  sometimes  pyramidal.     Color  orange- 
yellow,  bright  red.     Adamantine  luster.     H=:2.5  —  3;  G  =  6.7 — 7. 

Refractive  indices:    £  =  2.304:  o)  =  ---102. 
Reduced  on  charcoal,  using  sodium  carbonate  as  flux,  it  yields  metallic 

lead  and  a  yellow  coating.  Easily  fusible  and  soluble.  Powder  dissolved 
in  a  fcAV  drops  of  strong  sulphuric  acid  by  boiling,  gives  a  solution  which 
turns  blue  when  a  small  amount  of  organic  matter  is  introduced,  a  piece 
of  i)aper  the  size  of  a  pin  head  generally  being  sufiicient ;  the  blue  solution 
turns  brown  in  a  short  time. 

El  Dorado  County :    Occurs  in  small  grains  near  Garden  Valley. 

Inyo  County :  Crystals  of  wulf enite  occurred  with  the  linarite  and 
caledonite  of  the  Cerro  Gordo  mine.  Has  been  observed  in  the  Darwin 
mines  associated  with  crocoite. 

Kern  County:  Wulf  enite  was  found  six  miles  northeast  of  Kane 

Springs,  Hanks <^^\ 

17—22132 
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Plumas  County:  Found  i\\  llie  Diadem  liode  on  Mumford  Hill. 
Rivorside  County:  Ocwirs  associated  witli  crocoite  at  the  El  Dorado 

mine  Jienr  Indio.  Said  to  occur  in  the  irold  mine  of  C-huckawalla 
^Fountains. 

San  Hcrnardino  County:  Considerable  wult'enite  Avas  found  with  the 
lead  carbonate  of  the  Silver  Keef  district,  Storms'^'.  Light  red  crystals 
of  wulfenite  occurred  with  galena,  mimetite  and  malachite  about  eighty 

miles  north  of  Barstow.  Crystals  coming  from  Lavic  were  described 

by  Guild  and  Wartman^^'.  Forms  observed  were:  (001),  (012),  (Oil), 
(113),  (111)  and  (133).  Occurs  associated  with  vanadinite  at  the 

Vanadium  King  mine  near  Goft's. 
San  Luis  Obispo  County :  Found  at  the  Fairview  mine. 

335.     POWELLITE. 

Molybdate  of  calcium,  Oa  Mo  O4 

Tetragonal.    Minute  pj'ramids.    Color  greenish  yellow.     11  =  3.5  ;  G  =  4.53. 
Refractive  indices:    £  =  1.967;  (^  =  1.978. 
Fusible  with  difficulty  to  a  gray  mass.  Soluble  in  nitric  and  hydrochloric 

acids.  A  deep  blue  solution  is  obtained  b.y  boiling  the  powdered  mineral 

in  a  few  drops  of  strong  sulphuric  acid  and  adding  a  pin-head  scrap  of 

paper. 

Powellite  is  a  rare  molybdate  and  is  formed  as  a  secondary  mineral 

usually  by  the  alteration  of  molybdenite. 

Kern  County:   Found  in  the  Black  Mountains  as  an  oxidation  prod- 
uct from  molybdenite  with  which  it  is  associated. 

URANATES. 

The  uranium  minerals  are  very  rare  and  only  one  or  two  specimens 

of  them  have  been  found  in  California.  All  uranates  are  highly  radio- 
active and  pitchblende  is  one  of  the  ores  of  radium,  so  it  is  a  very 

valuable  mineral. 

336.     URANINITE— Pitchblende. 

Uranate  of  uranyl,  lead  and  the  rare  earths. 

Isometric.  Crystals  rare.  Generally  massive  and  granular.  Color 
grayish  to  brownish  black.  Streak  brownish  black  or  greenish.  Sub- 
metallic  to  pitch-like  luster.     H  =  5.5;  G  =  9  —  9.7. 

The  phosphorous  salt  bead  of  uranium  is  yellowish-green  in  the  oxidiz- 
ing flame  and  a  fine  clear  green  in  the  reducing  flame.  Uranium  minerals 

are  very  heavy  and  all  are  strongly  radioactive. 

Calaveras  County :  The  only  known  occurrence  of  the  heavy  brown 
pitchblende  was  at  the  Rathgeb  mine,  near  San  Andreas,  where  it  was 
found  in  acicular  crystals  in  a  pocket  with  spongy  gold,  quartz  and 

clay,  R-ickard^^^. 
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337.     URACONITE— Uranocher. 

Hydrous   iirnnute  or  siilphato-iiranato. 

Amorphous,  earthy  or  scaly.     Color  lemon-yellow. 

Hofraotivo  indices:     ex  =1.75;  yg=L79;  ynl.ST). 
In   addition    (o   the   uranium    reaction,    th*^    mineral    will    yivc    \\nl«'r   in    a 

closed    tul)(>. 

Calaveras  County:  This  occurs  as  an  alteration  product  of  pitch- 
blende at  the  Ratgeb  mine,  in  coatings  immediately  in  contact  with  the 

gold,  Kickard(i>. 
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CHAPTER  XI. 

SULPHATES  AND  HYDROCARBONS. 

Anhydrous. 
Mascagnite 
Tbenardite 

Aphthitalitc 
Arcanite 
Glauberite 
Barite 
Celestite 

Angles!  te 
Anhydrite 
Siilfohalite 
Hanksite 
Leadbillite 
Caledonite 
Brochantite 
Linarite 

hydrous. 
Mirabilile 

Gypsum 
Epsomite 
Goslarite 
Morenosite 
Mclauterite 
Pisanite 

Bioberite 
Boothile 
Cbalcanthite 
Blodite 

Boiissingaultite 
Kalinite 
Tschermigite 
Mendozite 

Pickeringite 
Ilalotricbito 
Sonomaite 

Coquimbite A 1  Imogen 

Rome  rite 

Copiapite 
Knoxvillite 
Redingtonite 
Fibroferrjte 
Botryogen 

Aliinite 

Jarosite 
Durdenite 

ANHYDROUS. 

338.     MASCAGNITE. 

Sulphate  of  ammonium   (NH4)2S04. 

Orthorhombic.  Generally  in  mealy  crusts.  Color  lemon-yellow,  yel- 
lowish gray.  Vitreous  to  dull  luster.  H=:2  —  2.5;G  =  1.76  —  1.77.  Bitter 

taste. 

Refractive  indices:     a:=l-">21;    i3  =  1.523;  y  =  1.533. Soluble  in  water  and  very  easily  fusible.  Boiled  in  a  test  tube  with 
potassium  bisulphate,  it  gives  off  the  odor  of  ammonia.  P>arium  chloride 
added  to  the  solution  precipitates  barium  sulphate. 

Sonoma    County:  Goldsmith ^^^    reported    finding    mascagnite    with 
boussinganltite  in  this  county  but  the  locality  was  not  given. 

339.     THENARDITE. 

Sulphate  of  sodium,  NaaSOi. 

Pyramidal   crystals.     Color   white. Vitreous   luster. Orthorhombic. 

11  =  2.68—3;  G  =  2.68— 2.69. 

Refractive  indices:     cc=l-^(>i;  /J  =  l-'i74;  y-. 
Soluble  in  water.     Barium  chloride  precipitates  barium  sulphate.    Fuses 

easily,  coloring  the  flame  intensely  yellow. 

1.485. 

Imperial  County :  Extensive  deposit  of  the  sodium  sulphate  occurs 
about  2^  miles  from  Pope  Siding. 

Inyo  County :  White  masses  of  sodium  sulphate  occur  in  the  Funeral 
Kange  and  in  the  dry  depressions  of  Death  Valley.  Large  crystals,  some 

twinned,  occur  at  Deep  Springs  Valley.  The  crystals  are  blue-gray,  hav- 
ing the  forms  (001)  and  (110),  some  in  cruciform  twins. 
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San  Bornardiiio  Coinil y :  Thcnjirditii  forms  layers  several  feet  in 

thickness  at  the  Searles  Borax  Lake.  Larj^je  crystals  of  it  occur  often 

as  cruciform  twins.     The  ci\vstals  wei-e  dc^sci-ihcMi  by  Ayers^^^     Forms: 

(110),  (001),  (in),  (106)," (100), San  Luis  Obispo  County :  Soda  Lake  on  the  Carissa  Plains,  a  depres- 
sion between  the  Caliente  and  Trem])lor  ranges,  is  a  dry  lake  with 

crusts  of  sodium  sulphate.     Analysis  of  this  crust  by  Steiger  gave: 

Insol.  AI0O3    MgO    CaO     NaaO      KoO     HoO        SO;,  CI  O 
0.40     0.04     l.GG     0.45     40.50     0.28     3.G5     40.12     9.27       :=  102.37% —2.09  =  100.28 

340.     APHTHITALITE. 

Sulphate  of  potassium  and  sodium,    (KjNakSO^. 

Khomboliedral.  Tabular  crystals  and  crusts.  Color  white-transparent. 
Taste  saline  and  bitter.     H  =  3— 3.5;  G=2.63— 2.G5. 

Refractive  indices:  g=r  1,499;  (,^  =  1.491. 
Fuses  with  yellow  flame  which  shows  violet  through  blue  glass.  Barium 

I'hloride  precipitates  barium  sulphate.     Soluble  in  water. 

The  double  salt  of  potassium  and  sodium  sulphate  is  sometimes 

formed  in  a  lake  deposit  or  about  the  vent  of  a  volcano. 

San  Bernardino  County :  -Is  present  as  the  only  recognized  potash 
mineral  occurring  at  Searles  Lake.  Obtained  from  well  G  75  in  color- 

less crystals  associated  with  halite  on  a  mass  of  borax.  The  mineral  was 

analysed  and  its  occurrence  described  by  Foshag. 

K  Na  SO,  CI  H,0 

32.40  9.01  53.71  4.76  O'.IO  =  100.04 This   is    equivalent    to   KoSO,  72.87%  ;    NaoSOi  18.38%  ;    XaCl  7.87%. 

341.     ARCANITE. 

Sulphate  of  potassium,  K^SOj. 

Orthorhombic.     Thin  basal  plates.     Colorless,  yellowish.     Vitreous  luster. 
H  =  2. 

Refractive  indices:     a:=1.41>4;  ^  =  1.495;  ,,  =  1.497. 
Like  thenardite  in  its  reactions,  except  that  the  flame  is  violet. 

Orange  County :  Found  as  thin  crystals  in  a  mine-timber  in  Tunnel 
No.  1  of  the  Santa  Ana  Tin  Mining  Company  in  Trabuca  Canyon.  The 

crystals  are  twinned  on  the  prism  and  have  the  forms:  (001),  (111), 

(112),  (102),  Eakle^'). 
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342.     GLAUBERITE. 

Sulpliiite  ot  sodium  and  calcium,  Na-;S04.CaS04. 

Monocliuic.     Tabular  crystals.     Cleavage  perfect  basal.     Color  yellowish 
white  or  gray.     Vitreous  luster.     Hrr2.r)  —  3;  0  =  2.7  —  2.85, 

Uofractivo  indices;     oc  "1  ••">!•'> ;    /^-- 1.532;  y  =  J .530. 
I'ardy  solul)le  in  watc^r  and  complotoly  soluble  in  dilute  acid.  Calcium 

is  i)ivcipitated  from  the  acid  solution  by  adding  ammonia  and  ammonium 

oxalati'.     Fuses  easily,  coloring  the  ilame  yellow. 

San  Bernardino  County:  The  double  salt  of  soda  and  lime  is  also  a 

very  prominent  mineral  in  the  deposit  at  Searles  Borax  Lake.  It  is 

found  in  platy  crystals  with  the  forms:  (001),  (111),  vom  Rath^^^ 

343.      BARITE— Heavy   Spar. 

Sulphate  of  barium,  BaS04. 

Orthorhombic.  Tabular  and  prismatic  crystals,  massive,  lamellar,  granu- 
lar, concretionary.  Cleavage  perfect  basal  and  good  prismatic.  Color 

white,  yellow,  brown.     Vitreous  luster.     H  =  2.5  —  3.5;  0  =  4.3  —  4.6. 

Refractive  indices:     oc=l.G3G;  ^  =  1.037;  y  =  1.648. 
Insoluble  in  acids.  Fuses  with  decrepitation  and  colors  the  flame  green. 

Fused'  with  sodium  carbonate  and  the  fused  mass  leached  with  boiling 
water,  gives  the  sulphate  in  solution,  which  can  be  tested  with  barium 
chloride  and  leaves  the  precipitate  as  barium  carbonate,  which  can  be  tested 
for  barium. 

Barium  sulphate  is  one  of  the  common  minerals  of  the  State  and  some 

deposits  of  it  occur.  It  is  commonly  found  as  a  gangue  mineral  in  vein 

deposits,  and  is  especially  associated  with  galena,  and  therefore  promi- 
nent in  silver-lead  districts. 

Alpine  County :  Found  with  pyrite  and  enargite  at  the  Morning  Star 
mine. 

Butte  County:  With  gold  at  the  Pinkstown  ledge.  Big  Bend  Moun- 

tain, Turner  <^^). 
Calaveras  County:  Occurs  on  Carson  Hill  with  quartz  and  gold. 

Also  with  the  pyrite  at  Copperopolis  and  at  Campo  Seco. 

El  Dorado  County :  Yellow  platy  barite  occurs  on  Slate  Mountain 
and  ten  miles  above  Georgetown. 

Fresno  County:  Nodules  and  large  concretions  of  dark  gray  impure 
barite  occur  in  the  Mount  Diablo  Range. 

Inyo  County:  Massive  barite  occurs  near  Independence;  at  the 

Defiance  mine  with  native  sulphur;  white  massive  at  Bishops  Creek, 

"White  Mountains;  veins  in  the  Alabama  Range.  Deposits  of  massive 
barite  occur  twenty  miles  west  of  Shoshone. 

Kern  County:  Nodular  masses  in  the  Mount  Diablo  Range. 
Lake  Countv :   Some  barite  has  been  found  near  Glenbrook. 



MINERALS    OF    CALIFORNIA.  263 

Los  Aiio^eles  County:  AVhite  barile  occurs  near  Azusa.     Barito  was  a 

jjfaiiiriio  mineral  in  tlio  old  Kelsoy  mine,  8an  Gabriel  Canyon,  Storms^i>. 

Mariposa  County:  A  lar^e  deposit  of  barite  occurs  about  two  miles 

west  oi'  El  Portal  which  has  produced  much  of  the  mineral  mined  in 
the  State.  The  barium  carbonate,  witherite,  is  associated  with  it. 

Mendocino  County:  A  large  deposit  occurs  near  Castella  on  moun- 
tains east  side  of  river,  Castle  Crags. 

Merced  County :  A  tribolumiscent  sphalente  mixed  with  barite  occurs 
near  Merced  Falls. 

Mono  County:  Barite  has  been  found  as  a  gangue  mineral  near 
Bodie,  Benton  and  other  mining  districts.  Some  barite  has  been  found 
in  the  Mono  Lake  district. 

Monterey  County :  A  deposit  occurs  on  Fremont  Peak. 

Napa  County:  Plates  of  barite  occur  at  the  Manhattan  mine,  Knox- 
ville,  with  cinnabar;  platy  quartz  as  pseudomorphs  after  barite  also  are 
common  at  this  mine.  Occurs  associated  with  cinnabar  at  the  Oat  Hill 
mine. 

Nevada  County:  Occurs  with  gold  at  the  Malakoff  mine,  North 

Bloomfield.  Slender  prisms  of  barite  in  a  limonite  gangue  associated 

with  gold  occur  at  Pine  Hill  and  these  crystals  have  been  described  by 

Eakle(«>.  Forms:  (100),  (010),  (110),  (210),  (320),  (530),  (130), 
(001),  (102),  (Oil),  (111),  (113).  A  large  deposit  of  white  barite 
occurs  five  miles  north  of  Alta.  Round  concretions  have  been  found  at 

the  Buckeye  Hill  mine.  White  veins  of  barite  occur  near  Graniteville. 

Large  deposit  five  miles  northeast  of  AVashington,  pure  white. 

Orange  County :  A  white  barite  gangue  occurred  with  the  tiemannite 
of  San  Joaquin  Ranch  mine. 

Placer  County :  White  barite  comes  from  near  Lincoln. 

Plumas  County :  Found  associated  with  lead  and  copper  minerals  in 

Indian  Valley.  Small  veins  occur  in  altered  andesite  at  Indian  Valley 
Silver  Mine. 

San  Benito  County :  Pure  white  barite  occurs  in  limestone  on  Bardin 

]?anch,  Fremont  Peak. 

San  Bernardino  County :  Barite  was  common  as  a  gangue  in  the 

silver  districts  of  Calico  and  Barstow,  occurring  as  white  and  yellow 

platy  masses,  Lindgren*^^),  Storms*^^^  Also  common  at  the  Imperial 
mine.  Occurs  six  miles  north  of  Barstow  in  limestone.  White  barite 

has  been  found  near  Trona.  One  of  the  minerals  occasionally  found  at 

Randsburg.     Reported  as  a  deposit  near  Ludlow. 

San  Diego  County :    Occurs  on  Red  Mountain. 

San  Francisco  County:  Needles  of  barite  have  been  found  at  Fort 
Point. 
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Sail  Mateo  County:  Massive  barite  has  been  found  on  Permenente 
Creek. 

Santa  Barbara  County:  White  massive  at  Santa  Maria.  White 

massive  on  north  fork  of  La  Brea  ('reek,  twenty  miles  from  Sisquoc. 
Wide  white  vein  in  sandstone  on  ridge  above  north  fork  of  La  Brea 
Creek. 

Santa  Chira  County:  Occurred  in  small  amounts  with  ganophyllite 

in  the  manganese  boulder  found  near  Alum  Rook  I*ark,  five  miles  east 
of  San  Jose.  Crystals  had  the  forms:  (110),  (111)  and  (001),  Rog- 

ers'"\  Occurs  as  veins  in  an  old  einna])ar  mine  on  Yagis  Creek,  eight 
miles  from  Gilroy.  Found  as  coarsely  crystallized  masses  in  the  Solis 
district. 

Shasta  County:  Barite  occurs  at  several  of  the  copper  mines  as 

a  gangue  mineral,  but  the  amount  is  small.  A  large  deposit  of  white 

massive  barite  occurs  2J  mile.s  north  of  Baird.  Large  deposit  occurs 

]iear  Copper  City. 

Siskiyou  County:  Found  with  argentiferous  galena  about  2J  miles 
north  of  Callahan. 

Trinity  County :  Dark  gray  barite  occurs  about  fifteen  miles  below 

.Hayfork.  Small  tabular  crystals  occur  in  gold  ores  of  Five  Pines  mine 

associated  with  pink  calcite,  and  also  at  Delta  mine,  Weaverville  Quad- 
rangle. 

344.     CELESTITE. 

Sulphate  of  strontium,  SrSOi. 

Orthorhombic.  Crystals  and  massive.  Cleavage  perfect  basal.  Color- 
less, pale  bluish.     Vitreous  luster.     H=3  3  —  3.5;  G  =  3.95  —  3.97. 

Refractive  indices:     ex  =1-622;   ̂   =  1.024 ;  y  =  t.(;35. 
Similar  to  barite  in  its  reactions,  except  that  the  flame  is  deep  carmine 

red.      Slightly  soluble  in  acid. 

Imperial  County:  Celestite  associated  with  gypsum  beds  occurs  in 

the  Fish  Creek  Mountains,  thirty  miles  w-est  of  Brawley. 
Inyo  County:  Slender  bluish  crystals  occur  with  the  colemanite  of 

Death  Valley  and  these  have  been  measured  by  Eakle*^"^^.  Forms: 
(001),  (110),  (102),  (104),  (Oil),  (122),  (067). 
Mono  County :   Blue  celestite  has  come  from  the  county. 
San  Bernardino  County :  Long  crystals  occur  with  the  colemanite  of 

Calico  similar  to  those  from  Death  Valley.  Celestite  was  reported  as 

one  of  the  associated  minerals  of  Searles  Borax  Lake  by  Hanks^^\  A 
large  deposit  showing  as  w-hite  outcrops  visible  from  the  railroad  occurs 
on  southern  base  of  a  mountain  four  miles  northeast  of  Lavic.  Occurs 

as  veins  in  walls  of  jasper,  Mallery^^^  Some  celestite  is  associated  with 
th.e  strontianite  on  Strontium  Hills,  ten  miles  north  of  Barstow\ 
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345.     ANGLESITE. 

Sulphnlo  of  lead,  PbSO,. 

Orthorlioiubic.  Prismatic  crystals  aud  massive.  Colorless,  while,  yellow, 

gray,   brown.     Adamantine  luster.     11  =  2.5  —  3;   G  =  G.12  — C.30. 

Refractive  indices:    oc  =1-877;  /^  =  1..SS2;  ̂   =  1.894. 
Reduced  on  charcoal,  using  sodium  carbonate  as  Hux.  to  nu'tallic  lead. 

Sliirhtly  soluble  and  barium  chlorid;-  added  to  tlif  acid  solution  prcciiiitates 
barium  sulpliale. 

The  sulpliate  of  lead  is  a  very  eoiiiiiioii  oxidation  produel  of  galena, 

consequently  it  is  often  found  in  lead  districts  usually  in  small  amounts. 

Inyo  County:  Considerable  anglesite  has  been  formed  from  the  lead 

sulphides  in  the  Cerro  Gordo  district.  Found  associated  with  bind- 
heimite,  galena  and  linarite  at  the  Modoc  mine;  gray  masses  banded 

with  cerussite  occur  at  the  Cerro  Gordo  mine.  Good  crystals  associated 

with  linarite  and  caledonite  have  come  from  this  mine,  with  the  forms : 

(001),  (100),  (110),  (104),  (111),  (122),  Eakle^"\  Crystals  with  the 
forms:  (001),  (102),  (Oil),  (112),  (111),  (122),  (324),  (110),  (120) 

and  (010)  were  described  by  Guild' ^'.  Associated  with  cerussite  and 
galena  in  limestone  at  the  Ubehebe  mine. 

Kern  County :  Anglesite  as  an  oxidation  of  lead  .sulphide  occurs  seven 

niik\s  northwest  of  Randsburg. 

Mono  County:  Anglesite  occurs  with  galena  in  the  Benton  district. 

Riverside  County:  Anglesite  has  been  identified  as  one  of  the  min- 
erals at  the  Crestmore  quarry. 

San  Bernardino  County :  ̂ Massive  and  in  crystals  at  the  Ibex  mine. 
Black  Mountains. 

346.     ANHYDRITE. 

Sulphate  of  calcium,  CaS04. 

Orthorhombic.  Generally  granular  or  lamellar  massive.  Color  white, 

bluish  white.     Vitreous  luster.     H  =  3  — 3.5;  G  =  2.89  — 2.98. 

Refractive  indices:     oc  =l-oTl  :   /J  =  1.57G:  -y  =  l.G14. 

Soluble  in  In'drochloric  acid  aud  barium  chloride  added  will  precipilat*' 
barium  sulphate.  Calcium  is  precipitated  by  adding-  ammonia  and  ammon- 

ium oxalate  to  the  dilute  acid  solution.     Gives  no  water  in  a  closed  tube. 

Inyo  Count}':  Found  massive  at  the  St.  Ignacio  and  Cerro  Gordo 
mines.    Also  in  the  Panamint  and  Funeral  Ranges. 

Mono  County:  Associated  Avith  barite  at  the  Mammoth  mine.  Mineral 
Hill. 

Orange  County :  Found  in  the  Santa  Ana  Mountains,  near  Anaheim, 

Hanks(6). 
San  Bernardino  County:  Anhydrite  is  mentioned  as  one  of  the 

associated  minerals  at  Searles  Borax  Lake,  Hanks^'^\    Deposits  with 
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^•ypsniii  oil  1li(>  Owl  Mountains,  iwiw  Owl  Springs,  and  on  Avawatz 
IMountains. 

San  Diogo  County:   Some  anhydrite  has  boon  found  at  Mesa  Grando. 

Shasta  County :  Anhydrite  partly  altered  to  gypsum  occurs  at  the 

deep  levels  of  Bully  Hill  and  Ri.sin<^  Star  mines. 

347.     SULFOHALITE. 

Chloro-sulphate  of  sodium,  3Na2S04.2NaCl. 

Isometric.  Rhombic  dodecahedrons  with  cubes  and  tetrahedrons.  Color 

faint  greenish  yellow.     Vitreous  luster.     H  =  3.5;  G  =  2.489. 

Refractive  index:    n  =  1.454. 

Soluble  in  water,  and  barium  chlorido  precipitates  barium  sulphate. 
Silver  nitrate  precipitates  from  the  solution  acidified  with  nitric  acid,  silver 
chloride.     Fuses  with  intumescence,  coloring  the  flame  yellow. 

San  Bernardino  County:  Found  as  small  crystals  implanted  on 

hanksite,  at  Searles  Borax  Lake,  and  was  described  as  a  new  mineral 

and  named  by  Hidden  and  Mackintosh ^^ ^  ̂-^  Forms:  (111),  (101), 
(100). 

SOs  CI       NaoCOs  NaoS04      NaCl     NaoCOs 
42.48       13.12       1.77     =     75.41       21.62       1.77       =98.80%     Sp.G  =  2.489 

Small  crystals  of  sulphohalite  as  octahedrons  were  described  by  Gale 

and  Hicks ^^^  from  Searles  Lake.   Analysis  by  Hicks: 
SO„  Na.O  Na  CI  F  Loss  above  200°  C 
42.00  32.50  11.35  9.19  [4.71]  0.25 
Equivalent  to  2  Na,S04.  NaCl.  NaF. 

348.     HANKSITE. 

Carbonato-sulphate  of  sodium,  4Na^S04.Na2C03. 

Hexas>ona].        Prismatic,      tabular.        Color      white.        Vitreous      luster. 
H=:3  — 3.5;  0  =  2.562.     Taste  saliue. 

Refractive  indices:    ^  =  lAiM  ;  (^,  =  1.481. 
Easily  soluble  in  water.  Shows  a  slight  effervescence  when  dropped  into 

dilute  hydrochloric  acid.  Barium  chloride  precipitates  barium  sulphate. 
Fuses  easily,  coloring  the  flame  yellow.  Potash  is  siometimes  present,  giving 
a   violet  flame  when  seen  through  blue  glass  or  the  Merwiu  color  screen. 

The  double  soda  salt  is  quite  common  in  the  borax  lake  districts  where 

it  has  crystallized  in  large  hexagonal  crystals.  It  was  discovered  as  a 
new  mineral  in  1885  and  its  occurrence  is  practically  limited  to  this 
State. 

Inyo  County:  Some  hanksite  is  found  with  the  borax  in  the  sinks  of 
Death  Valley. 

San  Bernardino  County:  First  discovered  at  Searles  Borax  Lake  as 

one  of  the  numerous  crystallization  products  and  was  described  as  a 

new  mineral  and  named  by  Hidden (^>,  with  an  analysis  by  Mackintosh. 
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349.  LEADHILLITE. 

Carbouato-sulphate  of  lead,  4PbO.SO,.2COo.lLO. 

Monocliuic.  Tabular  crystals.  Cleavajje  perfect  basal.  Col(  r  white, 

yellowish,  greeuish.     Vitreous  to  pearly  luster.     11  =  2.5;  G  =  0.20  —  6.49. 

Refractive  indices:     oc  -1.87;  ̂ -2.00:  y  =  2.01. 
Easily  reductxl  ou  charcoal  to  metallic  lead.  ;;i\  iny,  a  yellow  coalinjr. 

Effervesces  slightly  in  hydrochloric  acid.  Darium  chloride  precipitates  from 

ihe  acid  solution  barium  sulphate.  Gives  a  small  amount  of  wat;"r  in  a 
closed   tube. 

Inyo  County :  Found  as  pale  sea-green  crystals  at  the  Cerro  Gordo 
mine,  associated  with  linarite  and  caledonite,  with  the  forms:  (001), 

(110),  (100),  and  a  prism,  Rogers^^^ 

350.  CALEDONITE. 

Basic  sulphate  of  lead  aud  copper  (Pb.Cu)  SOi.(Pb,Cu)  (OH).. 

Orthorhombic.  Small  crystals.  Cleavage  perfect  basal.  Color  bluish 

.sreeu  and  dark  emerall-iireen.  Resinous  to  vitreous  luster.  H  =  2.5  —  3: 
G  =  6.4. 

Fused  on  charcoal  with  sodium  carbonate,  it  becomes  reduced  to  metallic 

lead  slobules  and  coats  the  coal  yc^How  near  the  assay.  Bai'ium  chlorifh' 
added  to  tho  hydrochloric  acid  solution  i)recipit^tes  barium  sulphate : 
ammonia  added  to  the  solution  gives  th?  blue  color  due  to  copper,  (iives 

a  small  amount  of  watcn-  in  a  closrd  tube.     Easily  fusible. 

Inyo  County :  Occurs  as  small  emerald-greeu  crystals  associated  with 

linarite  and  brochantite  at  Cerro  Gordo.  Described  by  Eakle<^"\ 
Forms:  (001),  (110),  (010),  (Oil),  (111),  (201),  (021),  (012),  (013), 

(221),  (223),  (014),  (203).  Bright  green  crystals  from  Cerro  Gordo 

described  by  Guild^i^  had  the  forms:  (001),  (Oil),  (010),  (113),  (223), 
(221),  (110)  and  (201). 

351.     BROCHANTITE. 

Basic  sulphate  of  copper,  CuS04.3Cu(OH)2. 

Orthorhombic.  Small  crystals.  Cleavage  perfect  brachypinacoidal. 

Color  emerald-green,  dark  green.     Vitreous  luster.     H  =  3.5  —  4;  G  =3.907. 

Refractive   indices:      oc=l.'3<>;   ̂   =  1.778:   y  =  1.803. 
Easily  fusible.  Reduced  on  charcoal  with  sodium  carbonate,  yields  metal- 
lic copper.  Barium  chloride  precipitates  barium  sulphate  from  a  hydro- 

chloric acid  solution.  Ammonia  added  To  solution  gives  a  blue  color. 
Gives  water  in  a  closed  tube. 

Calaveras  County :  Druses  of  small  dark  green  crystals,  derived  from 

chalcopyrite,  occur  at  Copperopolis,  Rogers^^^^ 
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[iiyo  County:  Occurs  as  small  dark  oinerald-greeli  (crystals  at  the 
(■eiTO  (iordo  mine,  associatc(l  with  linarito  and  calodonite.  The 

crystals  have  the  forms:  (010),  (110),  (120),  (001),  (012),  (101), 

(041),  Ealdc'"'.  Occurs  with  chrysocolla  in  the  Panamint  Mountains 
near  headwatei-s  of  Cottonwood  Creek. 

Plumas  County:    Occurs  in  crystals  at  the  p]ngels  Copper  mine. 

San  Bernardino  County :  Observed  as  coatings  on  breccia  at  Stagg. 

352.     LINARITE. 

Basic  sulphate  of  lead  and  copper  (Pb,Cu)  SO^.  (Pb,Cu)  (0H)2. 

Monoclinic.  Small  crystals,  divergent  columnar  and  platy.  Cleavage 

perfect  orthopinacoidal.  Color  deep  azure-blue.  Streak  pale  blue.  Vit- 
reous to  adamantine  luster.     H=:2.5;  G=:5.3  —  5.45. 

Refractive  indices:     oc  =1.800:   ̂   =  1.838;   .^  =  1.859. 
Reactions  for  linarite  are  like  those  for  caledonite.  The  two  are  often 

associated,   but  are   easily  distinguished   by   color. 

Inyo  County :  Beautiful  divergent,  columnar  masses  of  deep  azure- 
blue  linarite  were  obtained  in  the  Cerro  Gordo  mines  during  the  early 

days  of  mining  there,  the  specimens  sometimes  being  banded  w^th  green 

caledonite  and  brochantite.  Fine  crystals  were  also  obtained  from 

pockets  and  cavities  in  the  massive  mineral.  The  Cerro  Gordo,  Crapo, 

St.  Ignacio  and  other  mines  of  the  localit}^  contained  the  linarite  in  the 

oxidized  zones  of  the  deposit.  Rogers'^!)  gives  several  of  the  forms  on 
the  linarite  crystals.  Forms:  (001),  (100),  (110),  (010),  (201),  (lOl). 
Eakle(')  gives  additional  forms:  (210),  (012),  (Oil),  (203),  (Tl2), 
(211),  (716),  (14.0.1),  (302),  (211).  Crystals  show  twinning  on 
the  orthopinacoid. 

HYDROUS. 

353.     MIRABILITE— Glauber    Salt. 

Hydrous  sulphate  of  sodium,  Na2SO4.10H2O. 

Monoclinic.  Generally  as  crusts  and  efflorescences.  Color  white.  Vit- 
reous luster.     H  =  1.5  —  2;  G  =  1.4S.     Taste  salt  and  bitter. 

Refractive  indices:     oc  =1-394;  y5  =  1.39G;  ̂   =  1.398. 
Soluble  in  water.  Gives  an  intense  yellow  flame  when  heated.  Barium 

chloride  precipitates  from  the  acid  solution  barium  sulphate.  Gives  much 
VN-ater  in  a  closed  tube. 

Mirabilite  generally  occurs  as  white  crusts  and  efflorescences  and  it 

is  sometimes  found  on  the  walls  of  mines  where  sulphide  ores  are 

decomposing.    It  is  also  found  as  crusts  about  dry  alkali  lakes. 

Imperial  County :  Glauber  salt  is  associated  with  the  thenardite  at 

Pope  Siding. 
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Napa  County:  Jl  occurred  (»n  the  walls  ol"  the  liiimcis  in  lln-  old 
Rediii^ton  cinnabar  mine,  Knoxvillc. 

San  Bernai'dino  ('Ounly:  Korius  crusts  about  some  of  the  dry  salt 
basins  of  this  county. 

San  Luis  Obispo  County  :   Found  on  Carrizo  Plains. 

354.     GYPSUM— Gypsite. 

Hydrous  sulphate  of  calcium,  CaS04.2H20. 

Mouocliuic.  Crystals,  massive,  si'auular,  fibrous,  lamellar.  Cleavage 
perfect  cliuopinacoidal.  Colorless,  white,  light  brown,  reddish.  Vitreous 

luster.     H  =  1.5;  0  =  2.31  —  2.32. 

Refractive  indices:     oc=  1.520;  ̂   =  1.523;  y  =  1.530. 
Easily  soluble  in  dilute  hydrochloric  acid.  Ammonia  and  ammonium 

oxalate  added  to  the  solution  precipitates  calcium  oxalate.  Gives  water  in 
a  closed  tube  and  crumbles  to  a  white  powder. 

Gypsum  is  a  very  common  mineral  in  the  State,  but  extensive  deposits 

of  good  pure  gypsum  are  exceptional.  The  mineral  is  easily  formed 

by  the  action  of  sulphated  waters  on  limestone,  consequently  small 

amounts  of  the  mineral  are  usual  in  mining  regions  where  sulphides 

are  decomposing.  Larger  deposits  are  generally  bedded  deposits  formed 

by  the  evaporation  of  lime  sulphate  waters  and  these  are  apt  to  be 

quite  impure  from  admixtures  of  lime  carbonate  and  clay. 

Selenite,  satin  spar,  alabaster  and  gypsite  are  varietal  names.  The 

granular,  bedded  and  efflorescent  deposits  are  the  only  kind  in  the 

State  of  value  and  the  term  "gypsite"  is  generally  applied  to  the 
material  of  such  deposits. 

The  Iccations  of  some  of  the  deposits  are  given,  and  the  mineral  is 

frequently  mentioned  in  descriptions  of  the  counties. 

Hess^^^  has  given  us  a  more  recent  description  of  the  gypsum  re- 
sources of  the  State. 

Alpine  Count}^ :  Small  amounts  occur  at  Bulliana. 
Butte  County :  Found  at  the  St.  Clair  mine.  A  vein  of  gray  gypsum 

occurs  one  mile  from  Pentz  near  road  to  Cherokee  Plat. 

Colusa  County :  Small  amounts  occurred  with  the  sulphur  at  Sulphur 
Creek. 

Contra  Costa  County :  Selenite  gypsum  is  common  in  the  coal  seams 

at  Antioch  and  near  Danville.     Disks  of  selenite  occur  near  Clayton. 

Fresno  County:  Deposits  of  gypsite  occur  on  the  Ioav  hills  on  the 

north  and  south  sides  of  Tomey  Creek,  about  eighteen  miles  southwest 

of  Mendota,  and  along  Cantua  Creek.  In  the  Coalinga  oil  district 

there  are  frequent  occurrences  of  gypsite.  Occurs  in  San  Joaquin  mine, 

four  miles  northwest  of  Coalinga.  Deposit  west  of  Huron.  Satin  spar 
occurs  in  Oil  Creek  Canyon. 
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Jiu])('ri;il  ("oiiiity:  Yclldw  sclcjiitc!  lias  coiik;  i'roin  a  locality  about 
five  inilcs  west  oi*  X'olcaiio.  An  cxlcnsivc  Ixui  of  ̂ •yi)siiiii  associated  with 
celestitc  (X'ciii's  in  the  Kish  (reck  Aloiiiitains  about  thirty  miles  west  of 

Brawley.    Aiuilysis  of  Fish  ('reek  .Mounlain  iiy])suiii  ))y  J.  O.  Handy: SiO, 

A1..C), 

Pe..O, 
CaC) 

MgO 

so„ 
ILO 

«!.I»L* o.L>r 
0.14 

.•ILM.I 

o.os 

47.  iV i.<7:i 

CaO 
SO3 

HoO 
CI 29.5 40.7 19.1 none 

29.9 40.8 19.4 none 

Occurs  on  south  slope  of  Coyote  ̂ Mountains,  three  miles  northwest  of 

Coyote  Wells.    Ilii^h  ̂ rade  near  Dixieland. 

Inyo  County:  Fibrous  gypsum  occurs  at  Clark's  Fork,  Amargosa 
River.  Small  amounts  occur  in  the  Cerro  Gordo  district.  Deposits  occur 

between  Tecopa  and  Acme.  Satin  si)ar  occurs  in  long  fibrous  masses  on 

(Uark's  P^ork,  Amargosa  River. 

Kerji  C'ounty:  Hess^"*)  reports  good  deposits  of  gypsite  in  the  Lost 
Hills  about  twenty-five  miles  west  of  Wasco.  An  analysis  of  the 

material  w^as  made  by  C.  W.  Wells  and  quoted  by  Hess. 
FeoOs     COo     SiOs      AI2O3    NasO     K2O     MgO 
0.4       0.7       5.3       1.7       1.2       0.6         __  =  99.2% 
o^^     —       6.1     1.4     2.0     0.5      _-        =100.4 

Impure  gypsite  is  common  in  the  oil  districts  and  some  has  been 

mined  in  the  McKittrick  district.  Deposits  are  said  to  exist  on  Cotton- 
wood Creek,  about  sixteen  miles  east  of  Bakersfield.  Beds  of  gypsum 

occur  in  the  bed  of  old  Kern  Lake,  about  twenty  miles  soutluvest  of 

Bakersfield  and  five  miles  from  Connor.  Some  gypsite  occurs  on  the 
shores  of  Buena  Vista  Lake.  Selenite  is  found  with  stibnite  at  the  old 

San  Emidio  antimony  mine.  Small  deposits  of  gypsite  occur  near 

Kane  Springs  and  near  Bakersfield,  resting  on  limestone.  Gj^psite  and 
gypsum  occur  on  Mojave  Desert,  twelve  miles  east  of  Mojave.  Found 
as  selenite  on  Posa  Creek.    Near  Kane  Springs  as  a  lake  deposit. 

Kings  County :  Gypsite  occurs  in  deposits  on  the  range  of  low  hills 

southeast  of  Dudley  and  on  Kettleman  Plains,  about  five  miles  north- 
east of  Dudley. 

Lake  County :  Selenite  is  found  on  Robinson's  ranch.  Small  amounts 
are  also  found  at  Sulphur  Bank,  Clear  Lake. 

Lassen  County:  Large  slabs  of  st^lenite  occur  near  Susanville.  Ob- 
served at  Honey  Lake. 

Los  Angeles  County :  Deposits  of  good  white  gypsum  occur  in 

Charley  Canyon,  twelve  miles  north  of  Castiae  in  shale  rock.  Gypsite 
and  alabaster  occur  at  Palmdale  on  ridge  interbedded  with  shales. 

Seams  occur  in  bluffs  at  San  Pedro.  A  deposit  is  given  two  miles 

north  of  Lang.  Large  selenite  plates  have  been  found  in  Soledad 

Canyon. 
Mariposa  County :  Selenite  has  been  reported  from  Bear  Valley. 
Mono  County :  Occurs  in  the  Bodie  district.  Observed  in  mountains 

south  of  Mono  Lake. 
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Monterey  (.'oimty :  Deposits  occur  east  of  King  City  near  county  line. 
Napa  Coimty:  Small  amounts  of  gypsum  were  associated  ^vith  the 

cinnabar  at  the  old  Kedington  or  Boston  mine,  Knoxville. 
Nevada  County :  Fibrous  radiate  gypsum,  occurs  near  Truckee. 
Orange  County :  Outcrops  of  gypsum  occur  in  Gypsum  Canyon  and 

adjacent  canyons,  a])0ut  two  miU^s  south  of  Corona.  Ahil)aster  gypsum 
occurs  on  San  Joaquin  Ranch. 

Riverside  County:  Good  deposits  of  gypsum  occur  in  the  Palen 
Mountains  interstratified  with  limestone.  Deposits  also  occur  in  the 
Santa  IMaria  JMountains  which  are  thought  to  be  extensive.  Some 
gypsum  occurs  in  the  Colorado  Desert  about  twelve  miles  east  of  ]\Iecca. 
]\Iassive  white  and  fine  selenite  crystals  occur  at  the  Adams  Blakely 
mine.  Selenite  occurs  south  of  South  Riverside.  Deposits  occur  near 

Banning  and  in  the  hills  west  and  southwest  of  Corona.  White  finely 

crystalline  gypsum  occurs  twenty  miles  southeast  of  Bl3'the. 
San  Benito  County:  Outcrops  of  gypsum  occur  along  the  Coast 

Range  in  many  places.  ]\Iany  occurrences  in  Bitterwater  Valley.  De- 
posits lie  east  of  j\Ietz  and  King  City. 

San  Bernardino  County:  In  the  dry  lake  depressions  of  the  desert 
deposits  of  gypsite  occur  but  most  of  them  are  impure  material.  A 
large  deposit  of  this  nature  occurs  at  Amboy  which  is  mined  at  present. 
Some  also  is  found  in  the  lake  beds  south  of  Danby  and  near  Kelso. 
Gypsum  is  one  of  the  associated  minerals  of  the  borax  at  Searles  Borax 
Lake.  Selenite  occurred  with  colemanite  in  the  Calico  district.  Large 
deposits  of  gypsum  occur  on  the  northeast  side  of  Avawatz  Mountains. 

Selenite,  satin  spar  and  massive  white,  pink,  red  and  green  occur.  Sel- 
enite in  good  crystal  specimens  occurs  in  the  colemanite  beds  near 

Yerma.  A  deposit  occurs  near  Camp  Cady.  Thin  beds  are  associated 
with  rock  salt  in  the  Avawatz  Mountains.  Crystals  occur  in  the  mud  of 
Strontium  Hills,  ten  miles  north  of  Barstow. 

San  Diego  County :  Gypsite  is  found  near  Dos  Palmas. 
San  Francisco  County :  Small  amounts  have  been  found  near  Merced 

Lake.  Disks  of  selenite  occur  on  Seal  Rock.  Some  selenite  is  found 
at  Fort  Point. 

San  Joaquin  County :   Selenite  occurs  at  Vernalis. 
San  Luis  Obispo  County :  White  bunches  and  veins  occur  on  Alamo 

Creek,  sixteen  miles  from  Santa  Maria.  Some  alabaster  occurs  at 
Arroya  Grande.  Gypsite  occurs  in  beds  on  the  southwest  side  of  Trem- 
blor  Range,  east  of  Carrizo  Plain.  Selenite  crystals  occur  in  the  clays 
of  Carrizo  Creek. 

Santa  Barbara  County :  Alabaster  occurs  near  Santa  Barbara  Creek, 
about  thirty-two  miles  southwest  of  McKittrick.  Small  amounts  of 
alabaster  are  found  on  Santa  Rosa  Island.     Massive  gypsum  was  early 
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worked  iicjir  Toiiil  Sal.  Occur's  as  massive  <i,\  psiiiii  in  ('iiyaiiia  Canyon 

on  east  side  ol'  Santa   l>arl>ara  Canyon,  live  miles  soutli  of  (^nai-tcl. 
Santa  Clara  Conjity :  Selenile  occurs  near  Gilroy. 

Santa  Cruz  County:  Satin  s|)ar  and  massive  white  gypsum  occur 
near  Santa  Cruz. 

Shasta  County:  Some  gy]jsum  as  liydration  oL'  aidiydrite  octeurs  in 
the  Bully  Hill  and  Rising  Star  mines. 

Sierra  County :  Small  amounts  have  been  found  on  Kanaka  Creek. 

Siskiyou  County :  Massive  white  gypsum  occurs  near  Sulphur 

Springs,  Mt.  Shasta. 

Sonoma  County :  Found  at  the  Geysers  with  sulphur  and  with  bous- 
singaidtite.     Selenite  in  good  crystals  hm^  been  foinul  near  Santa  Rosa. 

Stanislaus  Count.y :  Selenite  is  found  near  Modesto. 

Trinity  County :  Small  amounts  of  fibrous  gypsum  occur  at  Island 
^Mountain. 

Tulare  County :  Fibrous  satin  spar  at  White  River.  Occurs  twenty 
miles  southeast  of  Porterville. 

Tuolumne  County :   Some  gypsum  has  been  found  near  Groveland. 

Ventura  County :  Small  amounts  on  Dennison  Ranch,  three  miles 

east  of  Nordhoff.  Selenite  occurs  in  Loekwood  Valley.  Massive  white 

gypsum  occurs  four  miles  south  of  Fillmore  interbedded  with  diatoma- 
ceous  shale.  Also  on  South  ̂ lountnin  about  four  miles  south  of  Santa 

Paula.  Occurs  as  alabaster  on  French  Point  hill  six  miles  above  mouth 

of  Santa  Barbara  Canyon :    Ana^sis  of  white  gypsite  from  Ojai  Valley  : 

CaSO,  MgO  Na.O  SiO..  Al.,0,  +  Fe„0,  H,0 

75.22  1.15  1.10  0.7G  "   0.34   '  21^22  =  99.86% 

355.      EPSOM  ITE— Epsom    Salts. 

Hydrous  sulphate  of  magnesium,  MgS04.7H20. 

Orthorhombic.  Bunches  of  long-  slender  fibers  and  fibrous  crusts.  Cleav- 
age perfect  brachypinacoidal.  Color  white.  Vitreous  luster.  H  =  2  —  2.5; 

G.=  8.75.     Taste  bitter  and  salt. 

Refractive  indices:      cc=l. !'"•>:   /^  =  1.455:  y=:1.4(a. 
Soluble  in  water.  Barium  chloride  precipitates  barium  sulphate  from  a 

hydrochloric  acid  solution.  Sodium  phosphate  added  to  an  ammonium 

chloride  solution   precipitates  "vvliite   magnesium   pyrophosphate. 

Efflorescences  of  epsomite  are  common  in  caves  and  tunnels  where 

pyrite  or  other  sulphides  are  decomposing  in  the  presence  of  magnesian 

rocks.  Long  hair-like  masses  of  the  mineral  are  common  in  the  cinna- 
bar mines  of  the  State  but  no  epsomite  is  mined.  Commercial  epsomite 

is  produced  as  a  by-product  in  the  evaporation  of  the  bitterns  of  sea 
water  at  the  salt  works. 
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Alameda  CV)iinty:  An  cftiorcsccncc  on  llic  walls  ol"  the  pyi'ite  mines 

of  Leoua  llei^lils.      Analysed   t'l-om  llic   Alma   mine  l>y  Seluillci-'^^ 

MgO  SO:,  at  100°         ab.  110°  A1:..0;: 
14.S  ;n.7  40.S  12.2  ir.  =99.5% 

Amador  County:  Common  in  the  mines  on  Copper  Hill. 

Imperial  County :  Mentioned  ))y  Emory<i>  as  occurring  in  white 
crusts  on  the  Colorado  Desert. 

Lake  County :  Alnmdant  in  the  old  Abbott  quicksilver  mine. 

Mariposa  County :  Found  as  fine  fibers  in  the  Purchase  mine  near 
Donovan. 

Napa  County:  Abundant  in  long  white  fibers  in  the  tunnels  of  the 

old  Redington  mine,  Knoxville. 

San  Benito  County :  Exceptionally  long  fibers  of  epsomite  occur  in 
the  New  Idria  cinnabar  mine. 

Santa  Clara  County :  Abundant  on  the  walls  of  the  Xew^  Almaden 
and  other  cinnabar  mines  of  the  county. 

Sonoma  County:  An  associate  of  boussingaultite,  Goldsmith*^^^. 

356.     GOSLARITE— White    Vitriol. 

Hydrous  sulphate  of  zinc,  ZnSOi.THoO. 

Orthorhombic.  lu  long  acicular  crystals  aud  massive  crusits.  Perfect 
brachy  pinacoidal  cleavage.  Brittle.  Color  white,  reddish  or  bluish.  Taste 

metallic,  nauseous.     H  =  2 — 2.5;  G  =  1.9 — 2.1. 

Refractive  indices:     oz—lAiyO;   /j  =  1.481;  y=:  1.481. 
Yields  water  in  closed  tube.  Reduced  with  soda  on  charcoal,  giving  yel- 

low coating,  which  turns  green  when  heated  with  cobalt  nitrate.  Barium 
chloride  will  precipitate  the  sulphate.     Elasily  soluble  in  water. 

Formed  through  the  decomposition  of  sphalerite  and  is  sometimes 
found  on  the  walls  of  tunnels. 

Trinity  County :  Veiy  small  amount  of  white  powdeiy  goslarite 

occurs  in  the  decomposed  material  at  the  pyrrhotite  deposit  at  Island 
Mountain. 

357.     MORENOSITE. 

Hydrous  sulphate  of  nickel,  NiSO^.THgO. 

Orthorhombic.  Acicular  crystals,  fibrous,  efflorescent.  Color  apple-green 
to  greenish  white.     Vitreous  luster.     H  =  2  —  2.5;  0  =  2.     Taste  metallic. 

Refractive  indices:     oc  =1.4G7;  ̂   =  ].4S9;  y  =  1.4r>2. 
Fused  in  a  borax  bead,  gives  a  brown  bead  of  nickel  in  the  oxidizing 

flame,  which  becomes  gray  and  cloudy  in  the  reducing  flame.  Nickel  can 
also  be  determined  by  using  dimethylglyoxime.  Gives  off  acid  water  in  a 
closed  tube. 

Napa  County :  Said  by  Becker<^^)  to  coat  a  specimen  of  millerite  from 
the  Phoenix  cinnabar  mine. 

18—22132 



FeO 
SO3 

H2O CuO 
MgO 

28.1 31.2 
42.0 none none 

274  STATE    MINING    BUREAU. 

358.     MELANTERITE— Copperas. 

Hydrous  snli)hate  of  iron,  FeSO^.TIljO. 

Monoclink'.  Fibrous,  slalactitic.  Cleavage  basal,  ('olor  light  green  to 
white.     Vitreous  luster.     H  =  2;  G  =  1.89  — 1.0 

Refractive  indices:    oc  =1.471  ;   R—^A1H•,  y---].4H(). 
I'^asily  soluble  in  water.  Becomes  magnetic  on  heating,  Aiuinoiiia  ])r«'- 

cipitates  reddish  ferric  hydrate  from  a  nitric  acid  solution.  Barium  chlo- 
ridi^  l)re('i])itates  barium  sulphate.     Gives  acid  water  in  a  closed  tube. 

Melanterite  is  a  common  formation  in  mines  containing  pyrit(^  or 
marc  a  site. 

Alameda  County :  Abundant  as  small  librous  crystals  on  the  walls  of 

the  Alma  pyrite  mine  at  Leona  Heights.     Described  and  analysed  by 

Schallerd).     Forms:  (110),  (001),  (010),  (103),  (101),  (Oil),  (111), 
(T21),  (120),  (102),  (203),  (302),  (201),  (904),  (332). 

=  101.3%      ■ 
Amador  County :  Occurred  on  walls  of  an  old  tunnel  1^  miles  north 

of  Volcano.     Had  mendozite  associated  with  it. 

Lake  County :  Abundant  as  stalactites  in  the  Sulphur  Bank  cinnabar 

mine,  Clear  Lake. 

Mariposa  County :  Found  as  coatings  in  the  Purchase  mine,  near 
Donovan. 

Mono  County :  Common  in  the  mines  about  Lundy.  Found  with 

pyrite  and  arsenopyrite  at  Mono  Lake. 

Napa  County :  Long  pale  green  stalactites  were  abundant  in  the  old 
Redington  cinnabar  mine,  Knoxville. 

Santa  Cruz  County :  Specimens  have  come  from  the  vicinity  of  Santa 
Cruz. 

Shasta  County :  Common  at  Copper  City,  Bully  Hill  and  other  mines 
of  the  county. 

Sonoma  County :  Drusy  green  specimens  have  been  found  near 
Petaluma. 

359.     PISANITE. 

Hydrous  sulphate  of  iron  and  copper  ( Fe.  Cu)S04.7H20. 

Monoclinic.  Long  slender  prisms,  stalactitic.  Color  greenish  blue.  Vit- 
reous luster.     H  =  l  —  2. 

Refractive   indices:      oc  =1.472;    ̂   =  1.470;    y  =  1.487. 
Reactions  are  similar  to  those  for  melanterite,  except  that  ammonia 

turns  the  solution  blue  at  the  s^me  time  precipitating  the  ii'on  as  ferric 
hydrate, 

Alameda  County:  One  of  the  secondary  sulphates  formed  with 
melanterite  and  chalcanthite  on  the  walls  of  the  Alma  pyrite  mine  on 

Leona  Heights.    Described  and  analysed  by  Sehaller^^^    Forms:  (001), 



H,0 

CuO FeO 
SOa 

at  110°          ab.  110' 
15.73 12.31 28.21 45.14 
9.22 16.47 29.18 45.74 

17.95 5.40 29.25 34.25             10.9C 
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(101),  (010),  (110),  (103),  (Oil),  (lOOj,  (210),  (820),  (120),  (TOl), 

(112),  (205),  (111),  (385),  (221),  (121). 
MgO 

=  101.39% 

=  100.01 

2.82  r=  100.09 

Monterey    County:  Pale    blue    crystals    from    near    (ionzales    were 

analysed  by  Sehaller^^\ 
CuO  FeO  SOs  H,0 
7.50  15.85  30.74  45,85 

360.      BIEBERITE— Cobalt   Vitriol. 

Hydrous  sulphate  of  cobalt,  C0SO4.  7  HoO. 

Monocliuic.      Stalactites   and   cnists.      Color   rose-red.      Astringent   taste, 
Soft  and  friable.     0  =  1.924. 

Refractive  indices:     ex  =1.447;  ̂ =1.483;  ̂   =  1.489. 
Yields  water  in  a  closed  tube.     Gives  a  blue  bead  with  borax.     Sulphate 

is  precipitated  by  barium  chloride. 

A  secondarj^  sulphate  formed  through  the  alteration  of  cobalt-bearing 
minerals.    Generally  formed  by  dessication  of  solutions  containing  it. 

Trinity  County :  Small  amount  as  a  pale  rose-red  powder  occurs  from 
the  dessication  of  the  sulphate  solutions  at  the  pyrrhotite  deposit  near 
Island  Mountain. 

361.     BOOTH  ITE. 

Hydrous  sulphate  of  copper,  CUSO4.7H2O. 

Monoclinic.  Fibrous  massive.  Color  greenish  blue.  Vitreous  luster, 

H  =  2  — 2.5;  G  =  1.94  — 2.1. 
Soluble  in  water.  Gives  the  blue  solution  of  copiXT  when  ammonia  is 

added  to  a  nitric  acid  solution.  The  sulphate  is  determintnl  l>y  barium 
chloride.     Gives  water  in  a  closed  tul>t\   which  reacts  acid. 

Alameda  County :  This  Avas  a  now  sulphate  of  copper  differing  from 
chalcanthite  in  the  amount  of  water  and  crystallization,  found  with  the 

other  sulphates  of  iron  and  copper  at  the  Alma  pyrite  mine,  Leona 

Heights.  Described  as  a  new-  mineral  and  named  by  Schaller<^^\ 
Forms:   (001),  (100),  (110),  (lOl),  (301),  (112),  (Til),  (T21). H2O 

CuO FeO MgO 

SO3 

at  110°     ab.  110° 
27.83 tr. 28.37 36.64         7.42 

=  100.26% 

28.53 0.28 tr. 
28.65 43.76 =  101.26 

Calaveras  County :  Crystals  of  this  new  sulphate  were  later  found  at 

Campo  Seco  and  analysed  by  Schaller^"*. HoO 

CuO FeO MgO 
SO3 

at  110°      ab.  110° 
Insol. 

26.13 0.81 0.64 27.25 36.76        4.91 3.96 
=  100.46% 
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362.     CHALCANTHITE— Blue    Vitriol— Bluestonc. 

Hydrous   sulphate   of   cojuxT,    ( 'iiS(),.r>JIoO. 

rriclinic.  (ionerally  in  fibrous  veins  or  stalactitic.  Color  greenish  blue 

to  sky-blue.     Vitreous  luster.     11  =  2.5;  G  =  2.12  — 2.3. 

Refractive   indices  :     ex  --  i.51(> ;   /^  =  ]  ..ISl) ;   y  =  l.o4G. 
Same  nwctions  iis  for  boothite  and  only  distinjruishiible  by  amount 

of   water. 

The  natural  chalcanthite  is  found  in  mines  where  it  results  from  the 

alteration  of  copper  sulphides  hut  the  amount  is  generally  small 

and  unimportant.  All  of  the  commercial  bluestone  is  a  manufactured 

product. 

Ahimeda  County:  It  is  common  in  small  crystals  "and  seams  in  the 
Alma  pyrite  mine,  Leona  Ileights,  and  was  described  and  analysed  by 

Schaller(i).  Forms:  (001),  (010),  (100),  (110),  (120),  (ITO),  (120), 
(Oil),  (021),  (031),  (101),  (111),  (131),  (141). 

HoO 

CuO FeO MgO 

S0.3 

at  110°      ab. 110° 
Insol. 

31.14 none tr. 32.06 28.20         7.50 0.81         =99.71% 

Amador  County :  Common  in  the  mines  on  Copper  Hill. 

Calaveras  County:  Occurred  at  Quail  Hill,  Silliman^5>.  Common  at 
Copperopolis. 

Nevada  County:  Found  at  Sweetland,  Hanks<^^\ 
Shasta  County:  Common  evaporation  product  in  the  mines  of  the 

county  and  reported  from  the  Peck  mine,  Copper  City,  Hanks ^^^ 
Bluish  green  crystals  and  veins  have  been  observed  at  Copper  City. 

363.     BLODITE. 

Hydrous  sulphate  of  magnesium  and  sodium,  MgSO4.Na2SO4.4H2O. 

Monoclinic.  Prismatic  crystals,  granular  massive.  Color  white.  Vitre- 
ous luster.     Soft.     G  =  1.67. 

Refractive   indices:      cx=1.48G;    ^=1.4S'S;    y  =  1.481>. 
Easily  soluble  in  water.  Barium  chloride  precipitates  barium  sulphate 

from  an  acid  solution.  l!\ises,  giving  a  strong  yellow  flame.  Magnesia  is 

determined  by  precipitation  with  sodium  phosphate  from  an  ammonia  solu- 
tion.    Gives  water  in  a  closed  tube. 

Imperial  County:  Specimens  of  this  rare  sulphate  are  reported  to 
have  been  found  on  the  Colorado  Desert. 

San  Luis  Obispo  County :  Very  large  crystals  of  blodite  occur  in  the 

mud  of  Soda  Lake,  Carisso  Plains,  which  have  been  described  by 

Schaller  <i3)  T^^ey  show  the  following  forms:  (001),  (110),  (210), 
(Oil),  (111),  (201),   (111),   (211),   (T21). 
Analysis : 

NaaO  MgO  SO3  H2O 
18.26  11.93  48.11  21.37  =99.67% 
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364.     BOUSSINGAULTITE. 

Hydrous  siilpluitc  ol!  ;uiiiiu)ninin  and  nia^jnc.sium    ( XIl4)aSO4.MgSO«.0IIj(). 

Monoclinu'V  Fibci's,  crusts,  vermiform  ajjKrojfatcs  and  stalactiti's.  Color 
l»uro  white.     Silky  luster.     Taste  saline-astrinj^ent.     II  — 2;   (»=  l.r>K-  1.72, 

Refractive  indices:      oc-   1-470;    /J- 1.472;  y  3  1.470. 
Easily  fusil)le,  and  ejvsily  soluble  in  water.  Barium  chloride  precipitates 

barium  sulphate,  and  sodium  i)hosphate  precii)ilates  the  magnesia,  (jrives 
water  in  a  closi'd  tube.  Heated  in  c1os<m1  tiilx^  with  lime,  it  nives  o(h)r  of 
ammonia. 

Sonoma  County:  'J'liis  rare  sulphate  was  (U'scriht'd  and  ajialysud  by 
Goldsmith^ ^\  No  locality  was  given,  but  presumably  it  came  from  the 
vicinity  of  the  Geysers. 

SO3  MgO  NH4OH  H2O 
38.8(J  15.56  5.03  40.55 

A^entura  County :  Found  on  South  Mountain  opposite  Santa  Paula, 

in  stalactites  and  incrustations,  foi-med  by  heated  gases  escaping  through 
crevices  in  sandstone  and  shale.  Des(u-il)ed  by  Larsen  and  Shannon ^^'. 
Analysis  by  Shannon : 

(NH,)oO    MgO        AI2O3     Fe„03      K,0      Na^O  CaO     SO3  Hp      CI    CO. 
10.80       11. .54       0.04       0.08      0.22       0.60     tr.     43.4i>       31.48     tr.     tr.  =  98.31% 

365.     KALINITE — Potash    Alum — Common    Alum. 

Hydrous   sulphate   of   aluminium   and   potassium,    K2S04.Al2(S04)3.24HoO. 

Isometric.  Mealy  crusts  and  fine  fibrous.  Color  white.  Vitreous  luster. 

H  =  2  — 2.5;  0  =  1.75.     Alum  taste. 
Refraotuve  index:    n  =  1.456. 

Kasil.v  soluble  in  water.  Ammonia  precipitates  flocculent  alumina  hy- 
drate, and  barium  chloride  precipitates  barium  sulphate  from  a  hydrocldoric 

acid  solution,  (xives  the  violet  flame  of  potassium  when  fused  on  ]ilatimnii 
wire.     Yields  much  water  in  a  closed  tube. 

Mealy  crusts  of  alum  are  rather  common  in  mining  regions,  formed 
by  the  action  of  sulphated  waters  on  rocks,  and  are  more  prominent 
in  association  with  gypsum  deposits.  There  are  several  kinds  of  alum, 

but  the  various  species  have  not  in  general  been  differentiated.  Com- 
mercial alum  is  largely  a  manufactured  product. 

Alpine  County :  Found  at  the  mines  of  Silver  Mountain. 

Calaveras  County:  Observed  at  Quail  Hill,  Silliman^^^ 
Fresno  County :  Common  in  the  oil  district  at  Coalinga  with  sulphur. 
Inyo  County:  Occurs  on  the  shores  of  Owens  Lake.  Also  on  the 

sides  of  a  steaming  vent  two  miles  east  of  Coso  Springs,  as  white  crusts, 

Rogers^  ̂ \ 
Lake  County :  Common  at  the  Sulphur  Bank  cinnabar  mine. 
Los  Angeles  County :  Occurs  near  Newhall. 
Mono  County :  Found  near  Bodie. 
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Napa  County:  ()l)sorv(Ml  at  tlio  Redington  oinuabar  mine,  Knoxville, 

Melville  and  Lindgren^^^ 
Placer  County:  Tn  the  gold  mines  near  Dutch  Flat;  in  slates  near 

Auburn. 

San  Bernardino  County  :  Some  granular  kalinite  has  come  from  this 
county. 

Sonoma  County:  Found  at  the  Geysers. 

366.     TSCHERMIGITE— Ammonium   Alum. 

Hydrous  sulphate  of  aluminium  and  ammonium,  (NH4)2S04.AL(S04)3.24H.O. 

Isometric.  Octahedral  crystals,  fibrous,  crusls.  Color  white.  Vitreous 
luster.     H  =  l  — 2;  G  =  1.5. 

Refractive  index:    n=1.4^)i). 

Heated  in  a  closed  tube  with  lime,  it  gives  off  odor  of  ammonia.  Karium 
chloride  precipitates  barium  sulphate  from  a  hydrochloric  acid  solution. 
Ammonia  precipitates  alumina.  Gives  water  in  a  closed  tube.  Soluble  in 
water. 

Lake  County :  Mentioned  by  Becker<^^)  as  an  efflorescence  at  Sulphur 
Bank. 

367.     MENDOZITE— Soda   Alum. 

Hydrous  sulphate  of  aluminium  and  sodium,  Na2S04.xVl2(S04)3.24H20. 

White  fibrous  masses  or  powder.     H  =  3;  G=l,88. 

Refractive  indices:      oc  =1.432;  ̂   =  1.457;  y  =  1.4i63. 
Gives  strong  yellow  flame.     Reactions  similar  to  other  alums. 

There  are  many  varieties  of  alums,  all  formed  as  secondary  minerals, 

by  crystallization  from  sulphate  solutions. 

Amador  County  :  Crusts  on  walls  of  old  tunnel  H  miles  north  of  Vol- 
cano, associated  with  melanterite. 

Inyo  County  :   Some  soda  alum  has  been  found  in  the  Panamints. 

Napa  County :  Occurs  on  Pritchard  Ranch,  nine  miles  southeast  of 
St.  Helena. 

San  Bernardino  County :  Platy  and  fibrous,  white  mendozite  occurs 

five  miles  north  of  Hidden  Springs. 

368.     PICKERSNGITE— Magnesia    Alum. 

Hydrous  sulphate  of  aluminium  and  magnesium.  MgS04.Al2(SO4)3.22H2O. 

Monoclinic.  Fine  acicular  crystals  as  efflorescences.  Color  white,  yel- 
lowish and  pink.     Luster  silky.     H  =  l.     Taste  bitter,  astringent. 

Refractive  indices:    oc  =1.476;  ̂ =1.480;  y  =  1.483. 
Yields  water  in,  closed  tube.  Alumina  and  magnesia  can  be  precipi- 

tated from  acidified  solution  by  ammonia  and  sodium  phosphate. 

One  of  the  alums  having  the  usual  almn  taste.  Found  as  efflorescences 
on  shale  containing  pyrite. 

Inyo  County:  Reported  as  a  secondary  efflorescene  in  the  mountains 
west  of  Bishop. 
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369.      HALOTRICHITE— Iron    Alum. 

Hyilions  sulphate  of  alumiiiium  and  iron.  FcSO^.Al2(S04)».24n:O. 
MonoclinicV     Silky  fibrous.     Color  yellowish  white.     Ink  taste. 

Refractive    index:     /j~lA\K 
Amniouia  prtiiijilates  iron  and  alumina  from  a  hydrochloric  acid  .solution. 

iMirium  chloride  i>recipilates  liarium  sulphat**.  (iivcg  much  watf-r  in  a 
closed  tube.     Soluble  in  water. 

Alameda  County :  Found  as  fibrous  masses  in  the  Eureka  tunnel, 
near  Livermore. 

370.     SONOMAITE— Magnesia   Alum. 

Hydrous  sulphate  of  aluminium  and  magnesium.  SMgSO^.AUCSO^'lj.SSHjO. 

Colorless  crj-stals.     Silky  luster.     G  =  1.60. 
Ammonia  added  to  a  hydrochloric  acid  solution  precipitates  alumina  and 

sodium  phosphate  added  to  the  filtrate  throws  down  ma;?nesia.  Barium 
chloride  precipitate??  barium  sulphate.  Much  water  is  obtained  in  a  closed 
tube. 

Sonoma  County :  This  alum  was  described  as  a  new  mineral  from  this 

county  bv  Goldsmith' ^\     Xo  loealitv  was  griven. 
A1203 FeO MgO 

SO3 

H2O 

7.6G 2.01 7.14 38.7S 44.41 
S.3G 1.56 

7.51 
38.30 44.27 

371.     COQUIMBITE. 

Hydrous  sulphate  of  iron.  Fe.;(S04)3.9H20. 

Hexagonal,  rhombohedral.     Generally  granular  massive.     Color  yellowish, 

brownish,  greenish  or  violet.     Vitreous  luster.     H  =  2  —  2.5;  G=:2.09. 

lief ractive  indices  :    ̂   — 1.556  ;  (,j  —  1 .550. 

Soluble  in  water  and  has  an  astringent  taste.  Becomes  magnetic  on  heat- 
ing:  barium  chloride  pi*ecipitates  barium  sulphate.  Giv*^-^  watpr  in  closed 

tube. 

Calaveras  County :  Mentioned  as  one  of  the  minerals  formed  at  Quail 

Hill  by  Silliman^5) 
El  Dorado  County :  Occurs  in  the  shales  near  Georgetown. 

Inyo  County :  Yellow  crystals  have  been  found  at  Lone  Pine. 

Xapa  County :  Large  masses  of  yellowish  green,  granular  coquimbite 
occur  at  the  old  Redington  cinnabar  mine.  The  mineral  was  described 

bv  Eakle*^^^  with  analvsis  bv  Schaller. 
H,0 

FesOs AI0O3 
SOs 

at  100-    ab. 100° 
FeO 

SiOo XaoO 
MgO 

12.99 7.44 3S.04 23.72       13.71 0.13 0.21 
1.68 1.09 

=  90.04% 

Tuolumne  Comity :  Silliman'"'^  mentions  it  as  one  of  the  minerals  at 
Whiskey  Hill. 
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372.  ALUNOGEN. 

Hydrous   sulphalo   of  almninium,   AL(S04)3.18Il20. 

^[on()('linic.  Fibrous  masses,  crusts,  powder.  Color  white.  Vitreous  to 
silky  lusler.     11  =  1.5  —  2;  0  =  1.6  —  1.8.     Alum  taste. 

Kefractivo  indices:     oc=1.47'i:   Q  =  '[A74;  ̂   =  1,480. 
Solul)l<^  in  water  and  has  an  alum  taste.  Ammonia  precipitates  alumina 

hydroxide  ;  barium  chloride  precipitates  barium  sulphate.  In  a  closed  tube 

iiivcs   wnt«M'. 

Alameda  County :  Occurs  as  a  white  powder  at  the  Ahiia  mine,  Leona 

Heiglits,  Schaller<^^\ 
Nevada  County :  Observed  at  the  Providence  mine,  Nevada  City, 

Lindgren^^^ 
San  Luis  Obispo  County  :  Found  as  a  white  powder  near  Paso  Robles. 

373.  R5MERITE. 

Hydrous   sulphate    of    iron,    Fe2(S04)3.12H20. 

'rriclinic.  Tabular  crystals  and  .granular.  Perfect  brachyijinacoidal 
cleavage.  Brittle.  Color  dark  brown.  Taste  saline,  astringent.  H  =  3 — 3.5; 
G  =  2.174. 

Refractive  indices:     ex  =1-524  ;  ̂   =  1.571;  y  =  1.583. 
Easily  soluble  in  water.  Becomes  magnetic  on  heating.  Barium  chlo- 

ride precipitates  barium  sulphate. 

Formed  as  a  secondary  mineral  in  the  alteration  of  pyrrhotite. 

Trinity  County :  Small  brown  crystals  forming  friable  masses  occur 
in  the  decomposed  material  from  the  pyrrhotite  deposit  at  Island  Moun- 

tain, g   '  M  t 

374.  COPIAPITE. 

Hydrous  sulphate  of  iron,  2FeA-5S03.18H20. 

Mouoclinic.  Scaly  massive,  incrustations.  Color  sulphur-yellow.  Pearly 
luster.     H=2.5;  G  =  2.10. 

Refractive  indices:     0:=  1-507;  ̂   =  1.529;  y  =  1.573. 
Similar  to  coquimbite   in  its  reactions. 

Alameda  County :  Found  as  yellow  needles  at  the  Alma  mine,  Leona 

Heights,  and  analysed  by  Schaller^^^. 
?0  H2O  Insol. =  99.58% 

Lake  County :  Occurs  at  Sulphur  Bank  and  analysed  by  Melville  and 

Lindgren^^\ 
SOa       AI2O3       FeaOa      FeO      MnO     CaO       MgO        H2O        Insol. 

38.82       0.37       26.79       3.28       tr.       0.25       0.16       29.58       0.75       =100.00% 

Napa  County:  Found  at  the  old  Redington  mine,  Knoxville,  and 

analysed  by  Melville  and  Lindgren^^^. 
SO.T        AI2O3       FeaOs      FeO      MnO        CaO      MgO        H2O 

39.97         __        26.54       0.46       0.21         __        3.06       30.43       =100.67% 

Riverside  Coimty :   Found  near  Blythe. 

S03 AI0O3 FeoOs 
FeO MgO 

H2O 
Insol. 

38.36 0.31 25.04 0.44 0.29 
29.71 5.43 
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375.     KNOXVILLITE. 

Hydrous  hasic  sulphate  of  iron,  chromium,  ahimiiiium,  uickd  and   inauiu'sium. 
Orthorhombic.  Tabuhir  crystals.  Color  greenish  yellow.  Cleavage 

perfect  basal.     Vitreous  luster. 

Uefractivo   indices:     oc— l-'»07:    /^--- l.r)2J) ;   y- 1.570. 
Soluble  in  water.  Becomes  majErnetic  on  heating.  May  give  a  chromiiim 

l>ead  wheu  fused  with  (>ora\.  Ilarium  chloride  precipitates  barium  suli)liale. 
Gives   wator   in   a   closed    tul»e. 

Napa  County:  Greenish  yellow  masses  of  this  complex  sulphate  were 
found  in  the  old  Redington  mine,  Knoxville,  and  the  mineral  was 

described  as  new  by  Melville  and  Lindgren^^^  Forms:  (001),  (110), 
(100).     Crystals  are  basal  plates. HoO 

SO3         FeoOs      CroOa      AI0O3      FeO       NiO      MgO     at  100°  ab.  100°     Insol. 
35.91       15.36       7.41       4.84       3.81       0.S3      3.22      0.29       17.59       1.74 

376.  REDINGTONITE. 

Hydrous  sulphate  of  chromium,  aluminium,   irou  and  magnesium. 

Finely  fibrous  to  granular  massive.  Color  pale  puiTle.  Silky  luster. 
G  =  1.76. 

Reactions  are  similar  to  those  for  knoxvillite, 

Napa  County :  A  pale  purple  sulphate  was  mixed  with  the  knox- 
villite from  the  Redington  mine  which  was  described  as  a  new  mineral 

by  Melville  and  Liiidgren*^^\ 
H2O 

SO3      AI0O3  CroOs  FeoOs  FeO       NiO  MnO     at  100°    ab.  100°      Insol. 
35.35     5.14     7.51    0.19     4.58      1.00     tr.         1.85        27.09        14.34  3.46     =100.51% 

377.  FIBROFERRITE. 

Hydrous  sulphate  of  iron,  FeoU3(S03),.10H,0. 

Orthorhombic?  Fine  fibrous  aggregates.  Color  pale  yellow  to  white. 
Luster  silky.     H=:2— 2.5;   G  =  1..S4. 

Refractive  indices:     a:=l--">3o:  ^  =  1.534;  y  =  1.575. 
Becomes  magnetic  ou  heating.  Soluble  in  water.  Barium  chloride  pre- 

cipitates  barium  sulphate. 

Formed  by  the  decomposition  of  iron  sulphides  such  as  pyrrhotite. 

Trinity  County:  Fibrous  aggregate  of  yellow  fibroferrite  have 

formed  from  the  sulphate  solutions  at  the  pyrrhotite  deposit  at  Island 
Mountain. 

378.      BOTRYOGEN— Palacheite. 

Hydrous  sulphate  of  iron  and  magnesium,   FeoOa.2Mg0.4S03.15H20. 

Monoclinic.  A^erv  small  crystals.  Color  brick-red,  hyacinth-red. 
Vitreous  luster.     H  =  2— 2.5:  G  =  2.04— 2.14. 

Refractive  indices:     oz  =^-^^^'-  yg  =  1.54S;  y  =  1.572. 
I'lartly  soluble  in  water.  Becomes  magnetic  on  heating.  Presence  of 

magnesia  distinguishes  it  from  other  iron  sulphates. 

Napa  County:  Found  in  bunches  of  small  brick-red  crystals  in  one 
of  the  tunnels  of  the  old  Redington  mine,  Knoxville.     It  was  thought  to 



H2O 

Fe20a MgO 

SO3 

at  100°        ab.  100° 
19.51 9.36 38.37 19.53           12.75 
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by  a  uew  mineral  aud  described  and  named  "palacheite"  by  Eakle  ̂ ^\ 
Its  identity  with  Imtryogon  was  later  established,  Ejiklc^*^  Forms: 
(110),  (010),  (001),  (120),  (450),  (021),  (201),  (111),  (121). 

=  99.51% 

379.     ALUNITE. 

Hydrous  sulphate  of  aluminium  and  potassium,  K2O.3Al2O3.4SO3.GH2O. 

Hexagonal,  rhombohedral.  Small  crystals  and  massive.  Color  white. 

Vitreous  luster.     H  =  3.5  —  4  ;  G  =  2.58  —  2.75. 

Refractive  indices:    £=1.592;  j,,  =  1.572. 
Slowly  soluble  in  sulphuric  but  insoluble  in  hydrochloric  acid.  Infusible 

and  decrepitates.  Turns  blue  when  moistened  Avith  cobalt  nitrate  and  in- 
tensely heated.     Gives  waiter  in  closed  tube. 

Colusa  County:  Alunite  carrying  gold  has  been  found  at  Sulphur 
Creek. 

Mariposa  County :  Alunite  is  a  constituent  of  a  quartzite  rock  found 
with  a  greenstone  schist  in  which  stellate  pyrophyllite  occurs,  at  the 

Tres  Cerritos,  southwest  of  Indian  Gulch.  Described  by  Turner^^^^^^^. 
with  analysis  by  Valentine. 
SO3  AI2O3         Fe^Oa         CaO      MgO        K2O  NagO  H2O  SiOg  Ti02 

38.50         38.05         0.23         0.55         tr.         4.48  2.78  11.92  2.64  0.40- P2O5 

tr.         =99.55%         Sp.  G.  =  2.78 

380.     JAROSITE. 

Hydrous  sulphate  of  potassium  and  iron,   K2O.3FeoO3.4SO3.6H2O. 

Hexagonal,  rhombohedral.  Small  platy  crystals,  fibrous,  granular.  Color 

yellowish  brown.  Streak  yellow.  Vitreous  luster.  H  =  2,5 — 3.5; 
G  =  3.15  — 3.26. 

Refractive  indices:     oc  =1-715;  ^  =  1.817;  y  =  1.820. 
Only  partially  soluble  in  cold  water,  otherwise  like  coquimbite  in  its 

reactions. 

Kern   County:  Micaceous   flakes   of  jarosite   have   come   from   this 
county. 

San  Benito  County:  Flakes  of  jarosite  occur  at  New  Idria. 

381.     DURDENITE. 

Hydrous  tellurite  of  iron,  Fe,(Te03)3- J^H,0. 

Massive.     Spherulitic.     Pale  greenish-yellow  color.     H=2 — 2.5. 

Refractive  indices:     cc  =1-702;  ^  =  1.955;  ̂   =  1.965. 

A  very  rare  mineral  only  known  from  one  locality  outside  of  Cali- 
fornia. 
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Calaveras  County  :  A  spocinion  of  tplhirido  ore  from  tliis  county,  prc- 

sumal)ly  from  Carson  Hill,  contained  alou«;-  its  fractures  pale  j?reenish- 
yellow  s])herulites  which  proved  to  be  durdenite  from  an  optical  exami- 

nation by  Larsen^^^'. 

HYDROCARBONS. 

Napalite Petroleum 
loiiite Bitumen 

Aragotite Asphalt 
Posepnyte Gilsonite 

Bernardinite Grail  a  mite 

Coal 

«»- 

The  hj^drocarbon  series  of  chemical  compounds  include  a  number  of 
substances  occurring  in  nature,  of  a  coal-like,  pitch-like  or  oil-like 
structure,  which  are  almost  wholly  of  organic  origin.  Many  of  them 

are  separable  into  a  series  of  different  hydrocarbons  in  varying  pro- 
portions, thus  showing  their  chemical  composition  to  be  quite  indefinite. 

Thej^  have  no  place  in  a  mineral  classification,  yet  their  occurrence  as 
natural  products  in  the  earth,  and  the  great  economic  importance  of 

some  of  them,  have  been  the  reasons  for  their  adoption  in  some  works 

on  mineralogy.     They  belong  to  the  province  of  organic  chemistry. 
The  two  most  valuable  members  of  the  hydrocarbon  series  are  coal 

and  oil.  Coal  is  pretty  generally  scattered  in  the  State,  but  its  occur- 
rence is  in  thin  seams  which  are  not  segregated  sufficiently  to  form  good 

workable  deposits.  The  coal  is  of  the  lignite  variety,  and  black  and 

brown  masses  of  this  lignite  are  occasionally  present  in  the  sandstones 
and  limestones.  Practically  all  of  the  coal  used  in  California  is 

imported. 

The  lack  of  coal  is  more  than  counterbalanced  by  the  abundance  of 
petroleum.  California  has  one  of  the  greatest  oil  fields  in  the  world. 

The  oil  sands  occur  at  various  depths  and  are  of  varying  thickness  and 

produce  oils  of  greatly  diversified  character  and  gravity.  The  thick 

series  of  Miocene  shales  and  sandstones  represented  by  the  Monterey 
formation  are  the  great  repository  and  source  of  most  of  the  oil  of  the 
State. 

NAPALITE. 

Simple  hydrocarbon,  C3H4.  . 

A  dark  reddish  brown  bituminous  substance  found  with  cinnabar.     Brittle. 
H  =  2. 

Napa  County:  Observed  at  the  old  Phoenix  ciimabar  mine.  Pope 

Valley,  and  was  described  by  Becker ^i),  with  analyses  by  Melville. 
C  H 
89.84  10.17  =100.01% 
89.54  10.36  =  99.90 
89.33  10.11  =   99.46 
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lONITE. 

A    fossil    hydrocarbon    of    earthy    texture    and    biowuish    yellow    color. 
G=:0.90. 

Amador  County:  Found  in  nn  argillaceous  lignite  in  thin  seams  in 

lone  Valley  and  described  by  Purnell^^\  Contains  about  50  per  cent 
water  and  resembles  pyropissite. 

ARAGOTITE. 

Volatile  hydrocarbon. 

A  hydrocarbon  occurring  in  bright  yellow  scales  at  some  of  the  cinnabar 
mines. 

-• 

Napa  County :  Occurred  on  the  cinnabar  at  the  Redington  mine, 

Knoxville,  Bertrand^^^ 
Santa  Clara  County :  First  observed  at  the  New  Almaden  mine 

impregnating  a  silicious  dolomite  and  was  described  by  Durand^^\ 

POSEPNYTE. 

Lake  County :  Plates  and  nodules  ©f  a  dirty  green  and  brown  oxygen- 
ated hydrocarbon  were  found  at  the  Great  Western  mine  and  the 

substance  was  described  by  von  Schrockinger*^^^,  with  analyses  by 
Dietrich.  Part  was  soluble  in  ether  and  part  insoluble,  the  latter  cor- 

responding to  ozocerite.  Becker *^^^  gives  an  analysis  by  Melville  of 
similar  material. 

Sol.  Insol. 
Ash 

0.47 

BERNARDINITE. 

A  substance  supposed  to  be  a  fossil  resin,  found  as  a  white  porous 
mass  at  Santa  Ana,  San  Bernardino  County,  was  described  as  a  new 

mineral  by  Stillman<^^\  Considered  by  Brown^^^  to  be  a  fungous 
growth  and  not  a  mineral. 

PETROLEUM— MINERAL    OIL. 

The  presence  of  oil  in  the  State  has  been  known  by  seepages  and  other 
indications  for  many  years  and  some  districts  have  had  producing  wells 
for  a  long  time,  but  the  great  oil  resources  of  California  have  only 
been  developed  within  the  past  decade,  and  new  fields  are  constantly 
being  added  to  the  oil  areas.  The  large  productive  fields  are  all  located 
in  the  southern  counties,  Coalinga,  in  Fresno  County,  being  the  most 
northerly  one.     Oil  is  kno^Ti  to  occur,  however,  in  some  of  the  northern 

Sol. Insol. 
C H O C H O 

von  Schrockinger   71.84 9.95 18.21 84.27 11.74 3.99 
Melville      83.60 10.71 3.22 
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couiilii's.  Itut  so  i'ar  llic  nvvus  liavf  no\  l)t'in^vt'i'y  prodiK'tivc.  Much 
difference  exists  in  the  oil.  Some  of  it  is  heavy,  tliick  and  l)hick  witli 

low  gravity,  \vhile  other  wells  in  llie  same  field  produce  thin,  easily 

flowing,  light,  high  gravity  oils.  The  Monterey  shales  and  sandstones 

are  the  source  of  a  large  part  of  the  oil  in  the  State. 

It  is  manifestly  bej'ond  the  scope  of  this  book  to  give  a  description 
of  the  numerous  oil  fields  within  the  borders  of  California. 

The  Coalinga  district  in  Fresno  and  Kings  counties,  the  Kern  River, 

and  the  McKittrick-Sunset  districts  in  Kern  County,  the  Santa  Maria 
and  Summerland  fields  in  Santa  Barl)ara  County,  the  Santa  Clara  field 

in  Ventura  Count}',  and  the  Los  Angeles  field  are  the  most  important 
fields  in  the  State.  Oil  is  known  to  exist  in  several  counties  in  the 

northern  part  of  the  State,  but  very  little  oil  has  been  obtained  from 

any  of  the  northern  fields. 

The  geology  of  the  oil  fields  has  been  studied  by  Arnold,  Eldridge, 

Anderson  and  others  of  the  United  States  Geological  Survey,  and  their 

results  published  in  bulletins  of  the  Survey. 

BITUMEN— ASPHALT— PITCH— TAK. 

The  San  Pablo  and  Monterey  formations  are  especially  characterized 

by  the  bituminous  matter  which  accompanies  the  shales  and  sandstones ; 

consequently  layers  of  bitumen  and  seepages  of  ̂ dscous  tar-like  matter 
are  common  in  districts  where  these  shales  are  exposed.  They  are 

especially  prominent  in  the  southern  counties  and  some  asphalt  lakes 

have  formed.  The  most  noted  asphalt  deposit  in  the  State  is  on  the 

Rancho  de  la  Brea  in  Los  Angeles  County.  This  deposit  served  as  a 

trap  for  the  capture  of  many  animals  and  birds  now  extinct.  The 

deposit  was  for  a  time  worked  for  the  asphalt. 

Gilsonite  or  uinialiitc  is  a  variety  of  asphalt  of  a  brilliant  black  color. 

Has  been  found  in  Santa  Barbara  County. 

Grahamite  is  also  a  pitch-black  brilliant-lustered  asphalt.  Believed 
to  be  associated  with  cinnabar  in  the  Great  Eastern  mine,  Sonoma 

county,  Bradley ^'\ 

COAL— LIGNITE. 

All  of  the  coal  of  the  State  is  of  the  soft  lignite  variety  and  only 

occurs  in  unimportant  deposits.  Many  of  the  counties  can  show  some 

seams  of  coal,  and  specimens  are  on  exhibition  in  many  of  the  county 

exhibits,  as  well  as  in  the  museum  of  the  State  Mining  Bureau. 
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•       CHAPTKR  XII. 

MINERALS   ARRANGP:D    ACCORDING   TO    THE 

ELEMENTS. 

Every  element  which  enters  into  the  composition  of  minerals  prob- 
ably  occurs  in  California.  It  is  true  that  several  rare  elements  like 

ca'siuiu.  gallium,  indium  and  some  members  of  the  cerium-yttrium  and 
radium  groups  have  never  been  detected,  but  minerals  occur  in  which 
these  elements  are  usually  found,  so  their  presence  may  yet  be  revealed 
when  more  extensive  chemical  and  spectroscopical  analyses  of  the 
minerals  and  rocks  have  been  made. 

California  is  ideal  in  having  passed  through  all  those  stages  of  geo- 

logic development  w'hich  govern  the  formation  of  the  various  species  or 
classes  of  minerals  of  igneous,  metamorphic  and  sedimentary  genesis, 
and  in  possessing  the  climatic  conditions  essential  to  the  formation  and 
preservation  of  unusual  mineral  species. 

Five  minerals  of  commercial  importance  which  are  not  of  world-wide 
distribution  are  pre-eminent  in  California,  namely  colemanite,  cinna- 

bar, magnesite,  pink  tourmaline  and  trona. 

ALUMINIUM. 

Corundum,  AI2O3. 

Spinel,   MgO.AlsOa. 
Chrysoberyl,  BeAlsOi- 

Bauxite,  AI2O3.2H2O. 

Dawsonite,  NagAl  ( CO3 )  3.2AI  ( OH ) ̂ 
Orthoclase,  KAlSisO;;. 

^licrocline,  KAlSisOg. 

Anorthoclase,   (K,Na) AlSi.Os. 
Albito,  NaAlSisOs. 

Oligoclasc, 

m-XaAlvSisOs-l- 
•»  OaAloSioOc. 

Andesinp, 

Labradoritc, 

Bytowuito, J 
Anortliite,   CaAloSi.Os. 

Spodumene,   LiAUSiOs);. 

Hornblende,  Ca,Mg,Fe,Al,Si03. 

Glaucophane,    NaAl  ( Si03 ) ..  ( Fe,Mg-)  SiO, 
Beryl,  BesAUSieOis. 

Nepheline,   KoNasAlsSigOa^. 
Sodalite  SNaAlSiOi.NaCl. 

Noselite,  Xa  ( Xa  SO4. Al )  Al,  ( SiO )  3. 
Lazurite,    Na.CXaSj.Al) AL (8104)3. 

Grossularite,  CasALSigOio. 

Pyrope,  MgsALSiaOi,- 
Almandite,   FeaAkSiaOij. 

Spessartite,  MnsAl^SigOiz. 

Wenierite,   Ca,Xa,Al,Cl,Si04. 

Gehlenite,  CasALSioO^. 
Vesuvianite,    H4Cai2(Al,F€)6Siio043. 

Topaz,  Al(0.F2)AlSi04. 
Andalusite,  AlgSiOj. 

Sillimanite,  ALSiO^. 

Cyanitc,  ALSiOs. 
Zoisite.    HCa^AlsSisOia. 

Epidote,  HCao  ( Al.Fe )  sSisO^s. 

Allanito,    (Ca.Di,La)  Ga.Fe,Al,Si04. 
IMedmontite.    HCa2(Al.Mu.Fe)3Si30,5. 

Axinite,  H  ( Ca,Mii,Fe) 3B AL ( Si04) ... 
Prehnite,  II,Ca2AloSi30r,. 

Lawsonite.   HiCaALSioOio. 

Tourmaline,    Li,Fe.Mg,B,Al,Si02. 
Dumortierite,  H,  AlaBSisOjo- 

Muscovite,    (II,K)AlSi04. 

Mariposite,    (H,K)  (A],Cr)Si04. 
Paragonite,    HsXaAlsSi^Oii. 

Lepidolite,     (K,Li)  AU'OH.F)  Al  (SiO.Js- Phlogopite, .  HoKMgjAl  ( 8104)  3. 

Biotite.     ( II,K ) .,  ( Mg,Fe )  4  ( Al,Fe )  2Si40ic. 

Roscoelite,    H,K(Mg,Fe)  ( A1,V) 4 (8103)32. 
Margarite,  HoCa2Al48i30i2. 

Xanthophyllite,    Hs  (Mg,Ca)  i4Alic8i3052. 
Chloritoid,  Ho(Fe,Mg)  AlzSiOx. 
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ALUMINIUM— Continued. 

Ottn-liU',    II,(rV.AIu)Al,Si,(),,. 

('linochioro.   II,M.2:,ALSi,,()„. 
IVnninito.  HaM.ir.Fo),Al.Si:,0„. 

rrorhlontr.     II.Mjr.F<\AI,Si(),. 

Corimdopliyllitp,   lI,Mff,AI,SiOo. 

CiinUhito,   II,  C!^^rJ,^Al,F(^Si(),. 

('h:iU'(Mli1o.    H.Fo.M- Al.SiO... 

.loftVrisito,  Il.Mj>-.Fo,Al,SiC)2. 
Heul.'iiKlilc,    II,(\iAL(Si(),)„.:in,(). 

Phillii)sito,    (K„('n)Al,Si,()io.4II,(). 
Ivaumontito,   lI^CnAl.Si.OiA'n.O. 
Stilbite,  H. ( Na„,Oa )  ALSioO,s.4HoO. 

Chabazite,  (Ca.Nao)  ALSi40,o€Ho6. 
Analcito,  NaAlSiA-H^O. 

Natrolite,   Na,ALSi30,o.2n20. 

Mesolite,   Na,Ca,Al,Si03.H,0. 

Thonisouite  ( NaoCa )  Al,Si208.2iH,0 

ftanophyllite,    TxAIuO.ALOs.SSiOo.GH.O. 

Plazolite,  .^CaO.Alo03.2  ( SiO„COo)  .2H,0. 

Pyrophyllite.   ILAl,Si^O,,. 

Kaolinito,   ALO,,.2Si02.H20. 

Ilalloysite,   H,Al,Si,On.HoO. 

.\l<.iil  iiiorilloiiite,   I  I,AI,Si,(  ),,j(  1 1,( ). 

AIl(>i.lian<%  ALSi()f..r>II,(). 

Kpctorilc,    Al,():,.2Si(),.ir,(). 

CiiiK^lito,    2AiJ):,.i)Si(),.«;iI,(). 
rilolilo,  Oa.Al,Si(),.ILO. 

Anihly-oiiito.  Li(AlF)P(),. 
Tuniuois.   A1P(),.A1(()II),. 

Lazulitc,    (F(',M^)Al2(()II),PJ)s. 
Variscito,  A1P(),,.2H,(). 

Pliiinhoffuinmitc,     Ph(),2Al,(),.lM),,.H,(). 

Liroc'onito,  ('ii,AI,As,Or,.n.,b. 
Kaliuite,  KoSO*. Al.  ( 804)3.241120. 

'IVeherniij^ite,    ( NH, )  oSO,Al,  ( SO, ) ,. 24n„o. 
Mendozite,  Na^SO^AL  ( SO4 )  3.24H2O. 

Pickorinsito,   Mj?S04.Al  ( S04)3.22H.O. 
Ilalotrichite,    FeS04.Al2(S04)3.24H20. 

Souoinaite,    3MgS04. Al^  ( SO4 )  3.33Ho0. 

Aluuogen,   Al2(S04)3.18H20. 

Knoxvillite,  Fe,Cr,Al,S03,rioO. 

Kodin-tonite,  Fe,Cr,Al,S03,IIoO. 
Aliinito,   Ko0.3Al,03.4S03.6HiO. 

Native  antimony,  Sb. 

Stibnite,  Sb.Ss. 

Kermesite,   SboSaO. 

Nagyagite,   Au.PbiiSbsTe^Sj;. 

Berthit^rite,  Fe'SbzS^. 
Jame&onite,   Pb.SboS.,. 

B'ournonite,   (Pb,Cu,)3Sb,S«. 
Miargyrite,  AgSbSj. 

Pyrargyrite,  AgjSb.Sa. 

Tetrahedrite,  CugSboS:. 

ANTIMONY. 

Geocronite,  PbjSbzSs. 

Stephauite,  Ag>,SbS4. 

Polybasite,  AgySbSe. 

Cei'vantite,  Sb203. 
Stibiconite,   Sb204.H20. 

Stibioferrite,  Sb205,Fe403,H20. 

Stibiotantalite,  in  ( SbO )  .Nb.Os  + 
^((SbOOoTa.Os. 

Bindheimite,   Pb3Sb20«.4H20. 

Partzite,  Sb.  Cu,  O,  HoO. 

Native  arsenic,  As. 

Realgar,  AsS. 

Orpiment,  AS2S3. 

Cobaltite,  CoAsS. 

Areenopyrite,  FeAsS. 
Niccolite,  NiAs. 

Smaltite,  CoAsa- 
Lollingite,  FeAsa. 

Dufreuoysite,  PboAsoSj. 

Proustite,  Ag3AsS3. 

ARSENIC. 

Kuargite,  CU3ASS4. 
Arsenolite,   AS2O3. 

Claudetito,  As.O,. 

Mimetite,     (PbCl)Pb4(As04)3. 

Erythrite,    Oo3As,Os.8H20. 

Annabergite,  NiaAstjOg-SIIoO. 
Scorodite,  FeAs04.2H20. 

Liroconite,   Cu.Al.AsoOjHoO. 

IMtticite,  Fe,As203.Fe,S04,H20. 

Witherite,  BaCOj. 

Benitoite,  BaTiSigOo. 

BARIUM. 

Volborthite  ( Cu,Ca,Ba ) 3  (OH ) 3VO4.6H2O. 
Barite,  BaS04. 
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Chrysoberyl,   HcAljOi. 

BERYLLIUM. 

IJ.i-yl.  K.v,AI.Si„C),8. 

.\j>li\i>  Kisimith,  Hi. 
Bisimithiiiite,  BijSa. 

'IVlrad  villi  to.  Ki/re. 

BISMUTH. 
IJismite,   BijOs. 

Bismutosphaerite,   BijCOc 

IVisinntilo.  Bi/'(),,.HoO. 

Siissoliio.  l'»,(),.:;iL(). 

Datolite,  lU'aBSiO,. 
Axinit.'.    Tr(t^a,Mn,Fe),B  Al,(SiO,^. 

'roiiriualine,  Li,I\',A[ii,B,SiOo. 

1  )uiii()rtierite,   1 1  AlsB'SijOoo. 
Seailcsito.   NaB(Si03)2-H20. 

Ludwiiiite,  aiMgO.B^Os.FeOFeoOa. 

Vonsenite,   2  ( Fe,Mg )  O.B.Os.FeO'.Fe.O 
Borax.  Na,B,0,.10HoO. 

BORON. 

C  'oloinanile,  C'a.BuOn.GH.O. 
Priceitc,  .Wa0.6B,0,.9ri,0. 

Afeyorhofferitc.    20a0.8B,0,.7H,0. 

Inyoite,  2C^O.HB,0,.9II,0. 

Ulexite,  NaCaB.Og.SH.O. 
Ilydroboracite,  CaMgBeOn.eHjO. 

Bakerite,   SCaO.SBoOo.eSiOjHH.O. 
Ilowlite,  H^CaoBsSiOi^. 

Embolite,   Ag(Br,Cl). 

Greenockite,  CdS. 

BROMINE. 

CADMIUM. 

Fluorite,  CaF,. 

Calcite,   OaCO.. 
Limestone. 
Marble. 

Dolomite,    (CaMg)C03. 

Ankprite,    OaCOa.MgCOa.FeCOs. 

Aragouite,  CaOOs. 

Gay-Liissite,   CaCO3.Na2CO3.5H2O. 
Plrssonite,   CaCO3.Na2CO3.2H2O. 

Oligoclaso. 
Andesiiie,  ?HNaAl.Si30s  + 

Labradorite,     '  n  CaALSisOg. 
Byto\Yiiit€, 

Anorthite,  OaALSi.Os. 

Pyroxene,  Ca(Mg,Fe)  (SiOs)^. 
Wollastonite,  OaSiO,. 

Pectolite,  HNaCa^C  8103)0. 

Amphibole,    Ca(Mg,Fe)3(Si03)4. 
Grossularite,  CasALC  8104)3- 

Audradlte,   Ca3Fe,(  8104)3. 

Uvarovlte,  CagCraC  8104)3. 
Montlcellite.  CaMg8i04. 

Iddingslte,  Fe,Mg,Ca,Na,  811icate. 

Wernerlte,  Ca4Al6Sl6025+ Na^Al381j 
Gehlenlte,  CagALSioOo. 

CALCIUM. 
Merwinite,  Ca3,Mg(8i04)2. 

Vesuvlanlte,  H4Cai2(Al,Fe)68iio043. 

Spurrlte,  2CaS104.CaC03. 

Datolite,  HCaB'SlO,. Zoislte.  HCa2Al38l30i3. 

Fjpidote,  HCa2(Al,Fe)3SlA3. 

Allanlte,    (Ce,Dl,La)  Ca,Fe,Al, Silicate. 
Pledmontite,  HCa2(Al,Mn,Fe)  Sl30«. 

Axlnlte,    H  (Ca,Mn.Fe)  3BAL(8104)  4. 

Prehnite,   H.Ca^ALSlsO,.. 

Ilva ite,  CaFeo  ( FeOH )  SuO,. 
Ivawsonite,  HiCaALSLOio. 

Margaiite,  H2CaAl48l20i2. 

Xanthopbylllte,  H3(Mg,Ca)i4Ali68l5052. 

Griffithlte,   H4  ( Mg,Fe,Ca )  4  ( Al,Fe )  28150, 
5H2O. 

Ileulandlte,    H4Ca AL  ( 810, )  o-SH^O. 

PhlUlpsite,   ( K2,Ca ) AL (8103 ) 4.4H2O. 
Laumontlte,  H4CaAl28l40i4.2H20. 
Stllbite,  H4  ( Na2,Ca )  Al281eO,8.4H20. 

Chabazite,  ( Ca,Na2 )  ALS^Oaa-SHoO. 
Mesollte,  ( Ca^Na^ )  Al2Sl30ao.2H20. 
Thomsonlte,  (Nao,  Ca)  Al28i208.2^H20. 

O24CI.       Gyrolite,  H2Ca2Si309.H20. 
Jumpalte,  HjCCa.Mg)  281207. 
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CALCIUM- 

Apophvllito,    lI;Kt'ajSi(),)..lHr<). 
Kakloit.',  II,ra,Si,(),o. 
Okoiiit.'.  II,CaSi,(),,.IL(). 
luesite.  12  ( Mu.(\i )  SiOs-H,! ). 

Crtstnioioitc,    II,.('aSi(>,. 
Uivoi-siloitc.  rfl,Si,0„n.O. 
riazolit  e,    30aO.ALO,.2  ( SiOo.OO, )  .21 U). 
Thaumasite.    QiSi(>3.Ca(V.CaSO,.15II,0. 

Pilolilc.  Hydrous  ( 'a. Al. Silicate. 
Titauilo,  CaTiSiO,. 
Apatite    (CaF)Ca,(P0j3- 
Wilkoil^  3Ca,(PO,),.C<iC03  +  3Ca3 

(SiO»S04)CaO. 
Anapaifp,  (Ca.Fe),P0,.4H,0. 
Ant  unite,  ra0.2rO,PA.  811,0. 

\'olboit hito.  ( Cii,Ca.Ba ) 3 ( Oil ) . VO^.O!  1,0. 
Xitrocalcite,    (Ca,N03),.»»H,0. 

-Continued. 

( 'oleinaiiit*'.   ( 'ajlJuO,,.."»lL(J. 
Pric.ite,   r>(\i(>.r,IU),.l)ll,0. 

.MeyerhofTerite,   2CaO.:;R,0,.7IL( ). 

Inyoile,  2Ca0.31?,03.'i3ILO. 
r)exit<'.    Na('aP.,0,.SlLO. 
Uydrohoracito,   CaM;il^,O,,.GII,0. 
Kakcrile,  HCa0.5Ii,03i>SiO,.(;iI,0. 
llowlite,   II,Ca,B5Si0„. 

Pyrochlore,  Ti,Ca,Ce,Tli,  niobate. 
Microlite,  (Wra,();. 
Sclicelite,  (\iWO,. 

Cuproscheelito.    (('u,C-a )  WO^. 
Powell! t<\  CaMoO,. 

Olauberite,  Na-.SO^.CaSO,. 
Anhydrite.   CaSO,. 

(Jypsum,   CaSO,.2n,(). 

CARBON. 

Diamond,  C. 
Graphite,  C. 
Calcite.  CtiCOa. 

l)ok:)inite,    (CaMj>)CO;.. 
A nker it e,    Cii(X),Mi-CO,.VcCO,. 
Masn?site,  MgCOg. 
Siderite,  FeCOj. 

Ivhodochrosite,  ^NlnCOs. 
►Smithsonite,  Z11CO3. 
Aragonite,  CaCOs- 
Stroutianite,    SrCOj. 
Witherite,   BaCO,,. 
Ceinissite,  PbCO,. 
Bisniutojsphaerite.  BioCO... 
Phosgeuite,    ( Pb.Cl )  XO3. 
Xorthupite,  Na,C03MgC03.XaCl. 
Tychite.  2MgCb3.2Xa,C03.Xa,SO,. 
Malachite,  CuCOs.CuCOHK. 
Azurite,    2CuC03.Cu(OH),. 
Aurichalcite.  2 ( Zu.Cii )  CO.-S ( Zn.Cu 

(OH),. 

Ilydrozincite,  ZnC03.Zn(0H),. 
Dawsouite,  Xa^Al ( CO3 ) ̂.2 Al (0 1 1  I ,. 
Therraonatrite,  XaoCOs.HjO. 

({ay  Lussite,  CaCOj.XaX'O.riH.O. 
Xa t  ron,  Xa,,C( >,.10H,( ). 
Troua,   Xa,CO;.nXa(;( )3.21I,(J. 

I'irssonite,  CaC03.Xa2003.2H,0. 
Ilydroma.jrnesite.  3MgC03.Mf]:(0H)..3n,0. 
Hydrogiobertite,  2Mg0.C02.3Ho0. 
Zaratite,  XiC03.2Xi  ( OH )  ,.4H,0. 
Bismutite.  Bi,COr,.H,0. 
Spnrrite,  2CaSiOi.CaC03. 
Plazolite,   3CaO.AL03.2  ( SiOo.COa)  .2H,0. 
Tliaumasite,  CaSi03.CaC03.CaS04.15H,0. 

^\'i Ikeite,  3Ca3  ( PO , )  ..CaCOj  +  3Ca3 
(SiO,S04)CaO. 

Ilauksite,  4Xa,S04.Xa,C03. 

Leadhillite,   4Pb0.S03.2C03.H„0. 
Hydrocarbons. 

Allanite,  Fe,Ca,Ce,Al,   Silicate. 

I'rauiuite,  Pb,  U,  uranate. 

CERIUM. 

Monazite    ( Ce,La,Di )  PO4. 

Pyroclilore,  Ti,Ca.Ce,Th.  niobate. 

Calomel.  Hg,CL. 

Halite,  XaC'l. SyMte,  KCl. 
Sal  Ammoniac,  XHiCl. 
Cerar:ryrite,  AgCl. 
Chlormaguesite,  ^IgCL. 
Atacamito,   Cug  CIH3O3 
Eglestouite,  Hg^CLO. 
Embolite,  Ag(Br,Cl). 

19—22132 

CHLORINE. 

Phosgeuite,    (PbCDaCOs- 

Xorthupite,  Xa.CO3.MgCO3.XaCl. 
Sodalite,  3XaAl'SiOt.XaCl. 
Weruerite.   Ca^ AleSi^Oso  +  Xa, AlsSigO^Cl. 

Apatite    (CaCDCa.CPOJo. 
Py romorphite.    ( PbCl )  Pb^  ( PO, ) ,. 
Vauadinite.   ( PbCl )  Pb,  ( \0., )  3. 
Mimetite,   (PbCUPb,(As04)3. 

Sulfohalite,  3XaoS04.2XaCl. 
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Uvarovite  garnet, 

(^rncoil  \   I'hOO,. 

CHROMIUM. 

Kuoxvillilc,  Fe,Cr,   Sulphate. 

Rodin^toiiilo,   Fe,('r,   Sulphate. 

Cobaltite,   CoAsS. 
Smaltilo,  CoASg. 
Dauaito   (Fe,Co)AsS. 

COBALT. 
Asbolite,   MnOj.Co.HjO. 

Erythrite,  CosAsoOs.SHzO. 
P.ioborit(',  CoSO^.TIL-O. 

Native  Copper,  Cu. 
Chalcacite,  CiioS. 

Strome^-erite    ( Cn,Ag) ^S. 
Covellite,  CuS. 
Bornite,  CusFeS.,. 
Cuban ite,  CuFcjSi. 

Chaleopyrite,  CnFeS-j. 
Bournonite  (Pb.Cuo)  SbSc- 

Tetraliedrite,  CusSb.S-. 

Euai'site,  CU3ASS4. 
Atacaraite,  Cu:.ClH303. 
Partzile,  Sb,Cu,H20. 
Cuprite,  CU2O. 
Melaeonite,  CuO. 
Crodiiorite,  Cu:iMn.j09. 
Malachite,  CuCO^-Cu (OH ),. 
Azurite,   2CuC03.Cu(OH)o. 

COPPER. 

Aurichalcite,  2(Zn,Cu)CO,.3(Zu,Cu) 

(OH),. 
Chrysocolla,  CuSi03.2H20. 
Torbernite,  Cu0.2UO,,r,0,.8H,0. 
( ̂ iprodcscloizite,    ( Pb,Zn,Cii )  oVoOg. 

(Pb.Zn.Cu)  (OH),. 
Volborthite,  ( Cu,Ca,Ba )  3  ( OH )  3VO4. (>ILO. 

Liroconite,  Al,Cu,  Arsenate. 
Cuproscheelite    (Ca,Cu)W04. 

Caledonite   ( Pb,Cu )  SO4.  ( Pb,Cu )  ( OH ) ,. 
Brochantito,  CnS04.3Cu ( OH ) ,. 
Linarite   (Pb,Cu)  S04.(PbCu)  (OH),. 

Pisanite,     ( Fe,Cu )  SO^.TH.O. 
Boothite,  CuS04.7H,0. 
Chalcanthite.  CuS04.r)HoO. 

FLUORINE. 

Fluorite,  CaF..  Lepidolite.    (K,Li) Al(OH.F)  AUSiOs); 
Topaz,  Al(0,F,)AlSi04.  Apatite,   (CaF)Ca4(P04)n. 

Chondrodite,  [Mg- ( F,OH )  ] Mg,  ( SiO..  Amblyg-onite,   Li  ( AIF )  PO4. 

Native  gold.  An. 
Petzite    (Ag,Au)2Te. 
Sylvanite,    (Au,Ag)Te„ 

GOLD. 
Calaverite   (Au,Ag)Te2. 

Nagj^agite,  Au2Pbi4,  SbaTeTS^. 

Meteoric  iron,  Fe. 
Awaruite,  NijFe. 
Troilite,  FeS. 
Pyrrhotite,  Fe^Sjo. 
Bornite,   Cu3FeS3. 
Cubanite,   CuFeoS4. 

Chaleopyrite,  CuFeS.. 
Marcasite,  FeS,. 

Pyrite,  FeS,. 
Arsenopyrite,  FeAsS. 
Lollingite,  FeAs,. 
Berthierite,    FeSboS^. 
Hematite,  Fe,03. 

IRON. 

Ilroenite   (Fe,Ti)203. 

Magnetite,  FejOi. 

Chromite,   FeCroOi. 

Turgite.  2Fe203.H,0. 
Gothite,  Fe.Os.H^O. 

Liraouite,  2Fe,03.3HoO. 
Ankerite,   CaC03.:MgC03.FeCO:5. 
Siderite,  FeCO;,. 

Hyperstiiene,    (Fe,]Mg)  SiOj. 
Augite,  Ca(Mg,Pe)  (SiO,),+  (Mg.Fe) 

(Al,Fe),SiOc. 
Acniite,  NaFe^SiOg),. 

Anthophyllite,    (Mg,Fe)  SiO,. 
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IRON— 
llombl.nde,    Ca ( Mff,Fc)s( A^FtOaSiO,. 

<^,Ijnu'ophan.\  XaAl  (Si(),),.f  Fo.^f-^  S50 
Crooidolito,  NaFo(SiO, V,l<VSiO;. 
Almanditc,   Fo-ALSi^O,;.- 
Andradito.   OjFi^-^ijO,;. 

Oliviuo.    (Mji-.Fo),SiO,. 
Iddingsite.  Fe.M-.Ca.Na.  Silicate. 
Epidotc.  IICa,(Al,Fe)3Si30i:,. 
Allan itc,  (Ce,I)i,La)Ca.Fe,AlSiO,. 
IMiMlnunlito.  HCa,( Al.Mn,Fe)3Si30n. 

Axinii»>.    H(Ca,Mu,Fe),B'AL(SiO,) ;. 
Ilvaito.   CaFe,(FeOH)  (8104)2- 
Biotile.   (II,K)..(M.j;.Fe),(Al,Fe),SiA,. 

(^hloiitoid.   ir,(Fo.Mj;)A],SiO,. 
( )1  trelite,    H,  ( Fe,Mu )  ALSi.O«. 

renniiiite.  nsUIf^.Fe^.-.Al.SisO,,. 

l»rochlorito.   Mg,F(sAl,Si,II.O. 
(iriffithite,    II,(M.s-.Fe,0a)4(AlFe),Si,0„ 

.IILO. 

C'lialoodite.    2  ( FcMj? )  O.  ( Fe.Al )  ,03.5Si 
0,.HH,0. 

Jefferlsi te,  2  ( Mg.Fe )  O.  ( Al.Fe )  A-'iSiO, 
r>H,(). 

Celadonite,  Fe,Mn,K.SiOo.H,0. 

Chloropal,  HcFe,'Si30,,.2H,0. 
Neotocito,  Hydrous  Mii,Fe,  silicate. 

Xoptnnite,  Fe.Mn.Na.K  titano-silicate. 

Continued. 

Triphylito.   LiFePO,. 
'I'l-iplitp,  ;UMn.Fe)0.1%0,vMnF,. 

Laznlitc.    (  l-V,Mg)AL(  OH  ),!»,().. 
Vivianite,  FejPjOg.SH.O. 

rurpurito,  (Fe.MiO.Os.PA.HjO. 

Aiiiip:iit(>,   ((^a,Fel3lM),.4H,0. 
Salmonsite.  Fp.O3.0MnO.4P,O,.14H,O. 

Stivn-itc,   l''e,03.P,0.,.4H,0. 
Sickiorite,    Fe,03.6Mn0.4P,0,.3 ( Li.H ) ,0. 
Seorodite,  FeAs04.2H,0. 
Pitticitc,    Fo,03.As/),„S03,HoO. 
Ludwigito.  :iMffO.P,,0,.FeO.Fe,03. 

A'onsenito,  2  ( Fo,Mg)  O.Bo03.FoO.Fp,03. 
( '(dumbitp,   ( Fe,Mu )  Nb.Oe. 
NVolfrainitft,    (Mn.Fc)  WO^. 
:Sl(danterite,  FeS0.,.7H,0. 
Pisaiiite    (Fe,Cu)  SO^.TH^O. 
I  lalotrichitc.    FoSO,.Al,  ( SO4 )  ;,.24H,0. 
Coqiiimbite,   Fe.CSOJ^.OH.O. 
liomerite,   Fo.CSO^la.rilLO. 

Copiapite,  2Fe203.5S03.18H,0. 
Knoxvillite,   Fe.Os.CrjOs.SO,. 

Kedingionite,  Feob3,Cr2b3.SO«. 

Fibroferrite.  Fe,O3.2SO3.10H..( ). 
Botryogen,    Fp,03-2M{?6.4S03.ir>H,0. 
Jarosite,  Ko0.3FeoOs.4S03.C>H,0. 

l)iii-donit(\  F<'(T«'Oj:,.4HJ). 

Native  lead,  Pb. 
Galen  ite,  PbS. 
Altaite,  PbTe. 

Xagyagite,    An,.   Pbi^SbsTe^S,;. 
Jamesouite,   PboSbzSj. 
Dufrenoysite,  PbaASoSj. 
Bournonite    (Pb.Cuo)  SboSo. 
Geociouite,  PbjSbsS,. 
Massicot,  PbO. 

Litharge.  PbO. 
Minium.  PbsO^. 
Cerussite,  PbCOa. 
Phosgenite    (PbCO.CO,. 
Pyromorphite   (PbCl)PbJPO,); 

LEAD. 

Plumbogummite,    Pb0.2Al203-P20,.H„0. 
Crocoite,  PbCrO^. 
Vanadinite   (PbCl)Pb4(V04)3. 

IVscloizite.  (Pb.Zn).Y.,Os.(Pb.Zn)  (OH), 
Mimetite    (PbCOPb.CAsOJj. 
Bindheimite.   Pb3Sbo08.4H,0. 
Wulfenite,  PbMoO*. 

T'raninite,  lead  uranate. 

T'raeonite,   lead  uranate +  H0O. 
Anglesite,    PbS04. 

Leadhillite,  4PbO.S03.2C02.H,0. 
Caledonite    (PbCu)S04.(PbCu)  (0H)o. 
Linarite   (Pb.Cu)  S04.(PbCu)  (OH)o. 

LITHIUM. 

Tourmaline.    Lithia-boro-alumina   silicate.    Lithiophilite,  LiMnPO^. 
Lepidolite,    (LiK)  A1(0H,F)  Al(  SiO:,),.         Amblygonite,  LKAlFjPO^. 
Spodumene,  LiAUSiOs),.  Sicklerite.   Fe.03.6Mn0.4P.05.3(Li.H),0. 
Triphylite,   LiFePO^. 
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MAGN 

Chlormaguesite,  MgClj. 
IVriclas;'.  M.s;(). 
Spinol.    iMsO.ALOa. 
Brucitc.  MsO.ILO. 

Doloniit-,    (Ca,Ms')CO-,. 
Ankorito,    (Ca,M,2;,Fe)  CO,. 
Magnosite,  MgCOs. 

Northupite,  Na2CO3.MgCO3.NaCl. 
IVchito.  2Mg(xS3.2Na.,C03.Na,SO,. 
Hydromagnesite,  3MgC03Mg  ( OH )  j.SH^O. 
Hydrogiobertite,  2MgO.C02.3rioO. 
Eustatite,  MgSiOg. 
Hypeisthene,   (Fe,Mg)Si03. 
Pyroxene,  Ca(Mg,Fe)  (SiOj).. 
Anthophyllite,   (Mg,Fe)  SiOs. 
Amphibole,  Ca  ( Mg,Fe )  3  ( SiO, ) ,. 
(Jlaucophane,  NaAl  (SiOn)^.  (Fe,Mg)  SiOs- 
Pyrope,   Mg^ALCSiOJs- 
Monticellite,  CaMgSi04. 
Olivine,   (:i[g,Fe),Si04. 
Iddingsite,   Fe,Mg.Ca,Na,Silicate. 
Merwinite,  Oa3:Nrg(  SiO^).. 
Chondrodite    [ Mg  ( F,OH )  ] ,Mg, ( SiO, ) ,. 
Phlogopite,   HoKMg3Al  ( 8164)  3. 
KiotitsN   (H,Kh(Mg,Fe)4(Al,Fe), 

(Si(),)3. 

Roscoelite,   HsK(Mg,Fe)  (A1,V) 4(8103), 2- 
Xantliophyllite,  H.  ( Mg.Oa )  ,,Al,,Si,05,. 

ESIUM. 

Chloritoid,  II, ( Fo,Mg)  Al^SiO^. 
Clinochlore,  li3Mg-,Al2SiaO,s. 
Peniiiuite.    I Is(M9,Fe)r.ALSi30js. 
Prodi lorite,   H.,o(Fe,Mg)23Al,,Si,30Bo. 

( 'onmdophyllito,  II,u(Mg,Fe)  i,AlsSin04.-,. 
( i ritliithite.  II, ( Mg,Fe,Ca)4 ( Al,Fc) . 

Si,(),„.r>ILO. 
Chalcodite,  2(Fe,Mg)0.(Fe,Al)203. ."')SiO,..HIl20. 

.Tcfferisite,  2  ( Mg,Fe )  O.  ( Al,Fe)  ,0,. 
r)Sio,.r)iLO. 

.Turupaite,  no(Ca,Mg)2Si207. 
Serpentine,  Il4Mg3Si209. 

Deweylite,  4Mg0.3Si02.6Il20. 
Garnierite,  H2(Ni,Mg)  Si04.nH20. 
Talc,   ILMg3Si40io. 
Sepiolite,  HiMgsSisQio. 

Celadonite,  Fe,]Mg,K,  silicate. 
Lazulite,    ( Fe,Mg)  Al,  ( OH )  jPoOs. 

T.udwigite,    3MgO.B',03.FeO.Fe203. 
Vonseuite,  2(Fe,Mg)  O.B203FeO.Fe203. 
I  lydruboracite,   CaMgB30x,.6H20. 

Epsomite,  MgSOi.TH.O. 
Blodite,  MgSO4.Na2.SO4.4H2O. 
Boussingaultite,    (NH4)2S04.MgS04.6H20. 
Piekeringite.   MgS04.Al..(  S04)3-22HoO. 
Sonomaite,  3MgS04.AL(S04)3.33H2b. 
Botryogen,   Fe203.2Mg0.4(S03.15H20. 

Alabandite,  MnS. 
Hausmannite,  MnjO^. 
Crednerite,    CuaMniOg. 
Braunite,  SMnaOgMnSiOa. 

Pj'rolusite,  MnOj. 
Manganite,   Mn.Oj.H.O. 
Pyrochroite,  Mn  ( OH ) .. 
Psilomelane,  MnOo.Mn20,.,H20. 
Rhodocbrosite,  MnC03. 
Rhodonite,  MnSi04. 
Spessartite,   MnjALSisO,;. 
Tephroite,  Mn2Si04. 
Piedmoutite,  HCa.  ( Al,Mn,Fe )  sSioO,; 
Axinite,    H  (Ca,Mn,Fe)  3B  Al2(Si04) 
Ottrelite,  H2(Fe,Mn)  Al2Si209. 
Inesite,  2(Mn.Ca^  SiOj.H^O. 

MANGANESE. 

Ganophyllite,  7MnO.Al203.8'Si02.6H20. 
Bementite,   2MnSi03.HoO. 
Neotocite,    Hydrous  Mn,Fe,  silicate. 

Neptunite,  F'e,Mn,Na,  titano-silicate. 
Triphylite,  Li  ( Fe,Mn )  PO-. 
Litbiopbilite,  LiMnPOi. 
Triplite,   3  ( Mn,Fe )  O.P.O^.MnFo. 
Purpurite   ( Fe,Mn )  2O3.P2O5.H2O. 
ilureaulite,    5MuO.2P2O5.5H2O. 
Palaite,  5MnO.2P2O3.4H2O. 
Slewartite,    Hydrous  Mu  phosphate. 
Salmonsite,    Fe203.9Mn0.4P205.14H20. 
Sicklerite,    Fe203.()Mn0.4P263.3 ( Li,H )  ,0. 
Columbite,    (Fe,Mn)  Nb20c. 
Hiibnerite,  MnW04. 
AVolf ramito,    ( Mn.Fe ) WO4. 

Native  Mercury,  Hg. 
Metacinnabarite,   HgS. 
Cinnabar,  HgS. 
Tiemannite,  HgSe. 

MERCURY. 

Coloradoite,  HgTe. 
Calomel,  Hg2Cl2. 

Eglestonite,  Hg^CLO. 
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MoIyhdiMiito.   MoS... 
Molyl)dito,   M0O3. 

MOLYBDENUM. 

Wulfonito,  PbMoO,. 
rowollito,  CaMoO,. 

Awaniite,  NijFe. 
Millerite,  NiS. 
Polydymito.  Ni,S.,. 
Niccolite,  XiAs. 

Melonite,  Ni.Tes. 

NICKEL. 

Zaratito,    NiC03.2Ni  (011)2.4H30. 
(ianiiorito,   IIo(  Ni,Mff )  SiO,.nH,(). 

Annaber^'ito,    NijASiOg.SH.^O. 
Morenosite,  NiSO^.THjO. 

NIOBIUM— TANTALIUM. 

Pyrochlore,   Ti,Ca,Ce,Th,  niobate.  Stibiotantalite,  m(SbO)2.NbaOe  with 
Microlite,  CuoTaoO,.  7^  ( SbO )  aTa^Oe- 
Columbite    ( Fe,Mn )  Nb,Oa. 

Sal  Ammoniac,  NH4CI. 
Soda  niter,  NaNOj. 
X^ter,  KNO3. 
Nitrocalcite,  Ca  ( NO3 )  s.nHaO. 
Darapskito,  NaNOs.NaoSO^.HsO. 

NITROGEN. 

Nitroglauberite,  6NaN03.2Na2SO,.3H20. 
Mascagnite,  (NH4)2S04. 

Boussiugaultite  (NH4)2S04MgS04.6H,0. 
Tschermigite,    ( NHJ  2SO4.AI2  ( SO4)  3. 

24H,0. 

PH 

Monazite,   (Ce,Di,La)P04. 
Triphylite,  Li(Fe,Mn)P04. 
Lithiophilite,  LiMnPO^. 
Triplite.   3(Mu,F€)  O.PoOj.MnFo. 
Apatite,    ( CaF )  Oa^ ( PO, )  3. 

Pyromorphite,    (PbCl)Pb4(P04)3. 
Arablygouite.   Li(AIF)P04. 
Laziilite,    ( Fe,Mg )  AL ( OH ) oP,0,. 
Wilkeite,  3Ca3(P04)o.CaC03+3Ca3 

(SiO,.SO,).CaO. 

Vivianite,  FegPaOg.SHjO. 
Piirpurite,    (Fe,Mu)203.P205.HoO. 

OSPHOROUS. 

Turquois,  AlP04.Al(OH)3.H20. 
Variscite,  A1P04.2H,0. 
Plumbogiim-mite,   Pb0.2Al203.P,0.vH20. 
Anapaite,   (Ca,Fe)3P04.4H20. 
Torbernite.  CuO.2rO3P2O5.8H2O. 
Aiitimite,   Ca0.2UO,,.P20,,.8H20. 
Unrcaulito,   .jMn0.2P,0,.5H;6. 
Palaite,  5Mu0.2P20,.4H20. 

Stewartite,  Hydrous  Mn-phosphate. 
Snlmonsite.     Fe203.9Mn0.4P20.,.14H20. 
Strengite.   Fe2O3.P2O3.4PLO. 

Sicklerite,    Feo03.6:Mn0.4P203.3(Li,HKO. 

Platinum,  Pt. 
Platiniridium,  Ptlr. 
Iridium,   Ir. 
Osmium,   Os. 

PLATINUM    GROUP. 

Iridosmine,   IrOs. 
Palladium,  Pd. 
Rhodium,  Ro. 
Ruthenium,  Ru. 
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POTASSIUM. 

Sylvite,  KCl. 

Oilhoc'laso,  KAliSisOs. 
Microclino,  KAISiaO^. 
Anortlioclaso,  (K,Na  i  AlSi^O.v 
MuKcovito,    (Il,K)AlSi04. 

Mai-ipositc,    (II, K)  (Al,Cr)Si()  . 
Lopidolito,    (K,Li)Al(OH,F)AI(Si03).,. 
I  Milogopito,    II JvMgjAl  ( SiO, )  3. 
Hiotile,    (H,K)o(Mg,Fo),(Al,Fe), 

Si40io. 

lioscorlitc,     11,K(  AIt;,F,.j  (  Al,  V  )4  (  SiOa); 

niillipsilo,   (K2,Ca)AI,Si.(),2.4II,0. 

Apopliyllite,  n;KCa,(SiO.,)8.4iH,0. 
Xitor,   KNO3. 

Ai)htliiialile,    (K,Na)2S04. 
Arcanite,  KjSO^. 

Kalinitc,  K^SO^. AI^ ( SO,) 3.24H2O. 
Al unite,  K.,0.3AL03.4S03.6H20. 
Jarosite,  K2O.3FeA-4SO3.6H2O. 

Tiemannile,  HgSe. 

SELENIUM. 

SI 
Quartz,  SiO,. 
Chalcedony,  SiOj. 
Tridymite,  SiO,. 
Crisrobalite,  SiO;,. 

Opal,   SiOo.^li.O. 
Orthoclase,  KAlSlgOs. 
Microcline,   KAlSisOg. 
Anorthoclase,    ( K.Na )  AlSisOs. 
Albite,   NaAlSiaOs. 

Oligoclase,     ' 
Andesine,  ;/iNaAlSi308  + 

Labradorite,  '  /iCaALSi.Os- 
Bytownite, 
Anorthite,  CaALSi^Os. 
Enstatite,  MgSiOs- 

Hypei-sthene,  (Fe,Mg)Si03. 
Pyroxene,    Ca  ( M.g,Fe )  Si.Oc  +  ( AlFe ) 

SiOe. 

Acmite,  NaFe  ( SiOsi  2. 

Spod'uniene,  Li  Al  ( SiOs )  2. 
Wollastonite.  C^aSiOo. 

Pectolite,  HNaCa2  ( SiOg )  2- 
Rhodonite,  MuSiOs- 
Anthophyllite.     (Mg.Fe)  SiO;,. 
Amphibole,  Ca(Mg,Fe)3(SiO,)4  + 

(Al,Fe)2SiOc.. 
Glaucophaue.    NaAUSiOs)  .(Fe,Mg)SiO: 
Crocidolite,  NaFe(Si03)2FeSi03. 
Beryl,  Be3ALSi60is. 
Nepheline,  K.XacAl.SiyOj, 
Sodalite,  3XaAlSi0,.NaCl. 
Noselite,    Na, ( NaSO^. Al ) AL ( SiO,)  3. 
Lazurite.  Na, ( NaS. Al ) AL ( SiO, ) 3. 

Garnet.  GajAL  ( SiO,)  3  etc. 
Montieellite,  CaMgSiO,. 
Olivine,    (Mg,Fe)2SiO,. 

LICON. 
Tt^])hroite,  MuoSiO,. 
Iddiugsite,  Fe,Mg,0a,Na,Si02. 
Willemite,  Zu^SiO,. 

Wcrnerite,  ;»Ca,AlcSio02r,  +  wNa,AlgSin 

02,C1. (irehlenito,  Ca3ALSi20o. 
Merwinite,  Ca,Mg  ( SiO, )  2. 
Vesuvianite,    H4Ca,2(Al,Fe)oSijoO,3. 
Zircon,  ZrSiO,. 

Topaz,  Al(0,F2)AlSiO,. 
Audalusite,  ALSiO,. 
Sillimanite.  ALSiO^. 
Cyanite,  ALSiO.,. 

Spurrite,  2CaSiO,.CaC03. 
Datolite,   IIOaBSiOs. 
Zoisite.  IIOa2Al3Si30i3. 

Epidote,  HCa.  ( Al,Fe )  SWi^- 

Allauite,   ( C.e,Di,La )  Oa,Al,Fe,  silicate. 
Piedmontite,  HCa2  ( Al,Mn,Fe )  sSisO,,. 
Axiuite,  H  (  Ca,Mn,Fe )  3B AL ( SiO,) ,. 
Prehnite,  ll2Ca..Al2 ( SiO,) 3. 
Choudrodite,  [ Mg  ( F.OH )  ] 2Mg2  ( SiO, )  2. 
Ilvaite.   CaFe.CFeOH)  (SiO,).. 
Calamine,  H2Zu2SiO,. 
Lawsonite  H,CaAL.Si20io- 
Tourmaline.    (  Na.Li,K ) ,  (Mg,Fe,Ca ) , 

(B.ALFeLSiO,. 

■•     Dumortierite.  HAlg.B"  SijOoo. 
Muscovite,  H2KAl3(SiO,)3. 
Mariposite,    H2K(Al,Cr)3(SiO,)3. 
Pa ragonite.  PTXaAl.Si^Oi.. 
Lepidolite,    K,Li  [ Al  ( OH,F ) ,] Al  ( SiOg)  3. 
Phlogopite.  H.K  Mgv.Al  ( SiO,) 3. 

Biotite.     ( H.K).>(  Mg.Fe  ).(Al,Fe). . 
^SiO,),. 

Koscoelite,  HsK(Mg,Fe)  (Al,V)4(Si03)i2 

Margai-ite.  R.CaAliSijOio. 
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SILICON 

Xanlliophyllilt'.    IIs(.M.u,Ca),,Al,„Si.,C),,. 
Chloritoid,   IL(IV,Mfj) ALSiO^. 
Ottrolite.  n,(Fo,Mn)  Al,Si,0,. 

( Miiuu-holiv.  IIsM.u;.vVl::!SiAv 
rouninito,   II,s(M{r,Fe)5AL8i30,.. 
rrodilorito,    II,o(Fo,Mfi),iAl,4{^i,.<).o. 
CVrmulophyllito,  H,o(Fo,M^;i  „AlsSioO.,> 
Griffithite,  II,(Mjr,Fe,Oa)4(Al,Fe)2 

Si,0,i,.r)ILO. 

C'lialcotlite.  2 ( l\,Mg ) O. ( Fe,Al ) oO,. 
r>Si02.3H,0. 

JoflVrisito,  2 ( Fe,Mg-) O.  ( Fe.Al ) .0... 
r)Sio,.r)H.o. 

Heulaudite,    H,CaAL(Si03)o.3noO. 
Phillipsite,     (K-.,Ca )  Al,,Si,0,2.4^ILO. 
Laumontite,  Il4CaALSi40,4.2rLb. 
Stilbite,  ( Na.,Ca )  ALSicOaeGFLO. 
Chabazite,    (Ca,NX-)  ALSi,0„.GILO. 
Aualeite,  NaAl(SiO,,),.H,0. 
Natrolitp,    NaoALSi30io.2H.O. 
Mesolite,    ( Nan.Ca )  ALSi.Ojo.SIU). 
Thomsonite,   (Nao.Ca) Al,(Si04)...2^H.(). 
Gyrolite,  H,Ca,Si30o.H,d. 
Junipaite,  H,(Ca.Mg)oSioO:. 

Apophyllite,    H-KCa,(Sid3)s.4m/>. 
Eakleite,  H.Ca^SisO,^. 
Okenite,  HoCaSi.Oe.H.O. 
Inesite,  2(Mii,Ca)Si03.HoO. 
Ganophyllite.  TMnO.Al.Og.SSiOn.GHoO. 
Crestmoreite,  HoCaSi04. 

-Continued. 

Itivcrsid.'it.",  ('a,Si,()„.ll,,0. 

IMa/.olito,  :U'a().Al,(L.2(Si0,.(XL).2H,O. 
'Sorpcntinc,    II,M}riSi.O,,. 

Dewoylite,  4M,i'().;iSi(),.0rL(). 
Ganiioritc,  ir,(Xi,M.s;)  SiO^./zII-.O. 
Talc,  II,Mji,Si.O,,. 
Sopiolito,  H4Ms,Si30,o. 

C'<'ladonito,  Fe.Mff,K,  silicate +  ILO. 
Fyrophyllitc.   II.ALSi^O,,. 
Allophaue,  ALSiO,.5nod. 
Kaolinito,  AL63.2SiO,.iL(3. 
1  la lloysitc,   liAloSi,0,,.ILO. 
Montmoiillonite,    H,ALSi,0,../<II,,0. 
Rectorite,  AL03.2Sia.H,0. 
Ciniolite,  2ALo,.f)SiO,.GII,0. 

Thaumasite,  CaSiOa.CaCOs.CaSCVl.oH.O. 
(Mirysocolla,  CuSi03.2n,0. 

Chloropal,  II,,Fo,Si3(),o.2IL(). 
Hementito.  2MnSiO,.ILO. 

Xeotocite.  Hydrous  Mn.Fe.  silicat<'. 

I'ilolite.  Hydrous  ( 'a, Al, Silicate. 
Searlesile,  NaB(Si03),:HoO. 
Titanite.  CaTiSiO,. 
Bonitoite,  Ba.TiSigO... 

Xeptuuito,  Fe,Mu,K,Xa,  titano-silicate. 
Wilkeite,  3Ca3  ( PO4 )  o.CnCOj  +  SCaj 

(SiO4.SO4K.CaO. 
Rakerite,  8Ca0.oB,03.GSiO,.GH,0. 
Howlite,   H,Ca,B,,Si04. 

Native  silver,  Ag. 
Argentite,  AggS. 
Stromeyerite   (Ag,Cu)2S. 
Hessite,  AgjTe. 
Petzite  (Au,Ag)2Te. 
Sylvauite    (Au,Ag)Te2. 
Calaverite   (Au,Ag)Te2. 
Xagyagite,  AuoPbMSbgTejSn. 

SILVER. 

Miargyrite,  AgSbS,. 
Pyrargyrite,  AggSbSa. 
Proustite,  AgjAsSg. 
Stephanite,  AgsSbS^ 
Polybasite,  AggSbSg. 
Cerargyrite,  AgCl. 
Embolite,    Ag(CI,Br) 

SODIUM. 

Halite,  XaCl. 

Northupite,  Na2C03MgC03.NaCL 
Tychite,  2Mg.C03.2Na2C03.Na2S04. 
Dawsonite,  Na3 AI  ( CO3 )  3.2AI  ( OH )  3. 
Thermonatrite,   Na2C03.H20. 

Gay-Lussite,    CaCO3.Na2Cb3.5H2O. 
Natron,  NaoCOs.lOHoO. 

Trona.    Na2CO3.HNaCO3.2H2O. 

Pirssonite,   CaCO3.Na2CO3.2H2O. 
Anorthoclase,    (K,Na)  AlSigOs. 

Albire,  NaAlSijOg. 
Oligoclase, 

Andesine,       I  »NaAlSi30s  + 

Labradorite,  |  ̂iCaAUSioOs. 
Bytownite, 
Acmite,  NaFeCSiOj);. 

Pectolite,  HNaCajCSiOa),. 

Glaucophane,   NaAI(Si03)2.(Fe,Mg)  SiO,, 
Crocidolite,  NaFe(Si03)2FeSiO,. 
Nepheline,  K2Na6Al8Si9034. 
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SODIUM 

SodaliU',  ;]XaAlSiC)4..\aCl. 
Xoselite,    Na^  ( NaSO*. Al )  AL  ( SiU, ) ,. 
La/iiritf,   Xa,(XaS,.Al)  (SiO,),. 

W'cnuM-ilt'.   //<('a^Al„Sic023+  //Xa.iAlslSii,()...4 
CI. 

rorauoiiite,    II,XaAI:,SU),... 
St  i  Ibi  I  (\  1 1 ,  ( XaoCa )  ALSi60,s.4 1 LO. 

(^haba/ite,    (Ca,Na,) ALSi^O^.dlLO. 
Analcite,   NaAlSi,6«.IIoO. 
Natrolite,  Na.Al.SijO.o.SILO. 

>r(>solite,   (Ca,Na,)ALSi36io.2HoO. 

Thomsonite,   ( Na^Ca)  'ALSi,08.2iH,0. Soarlesite,  NaB  ( SiO.)  ̂ .HX). 

■Continued. 

Soda  niter,  NaNOn. 

Darapskite,  NaN08.Na,SO,.lLO. 

Nilroglauberite,  6NaN"03.2Na2SO,.3HA r.oiax,   .\a,lV,0,.l()IJ,0. 
rioxite,   NaOaB.Oo.SHsO. 
'IMiouardite,  Na-^SO^. 
Aiilithitalito,    (K,Na)oSO.,. 
(ilauberite,   Na.SO^.CaSO,. 

Sulfohalite,  3Na,SO,.2NaCl. 
TIanksite,  4NaS6,.Na2C03. 

Mirabilite,   NaoS04.10ri20. 
Blodite,  MgSO4.Na2SO4.4H2O. 

McMflozit.',   Na,SO,. Al, ( SO4) 3.24.H2O. 

Stroutianite,  SrCOj 

STRONTIUM. 

Celestite,  SrSO*. 

SULPHUR. 

Xative  Sulphur,  S, 
Realgar,  AsS. 
Orpiinont.  AS0S3. 
Stibnice,   SboS^. 

Bismuthinite,  B'ioS.,. 
Molybdenite,  MoS.^. 
Argentite.  AgoS. 
Galenite,  PbS. 
Ohalcocite,  Cu.S. 
Stromeyerite.    (Cu,Ag)2S. 
Schalerlte,  ZuS. 
Alabandite,  MnS. 
Metacinnabarite,   HgS. 
Cinnabar,  HgS. 
Greenockite,  CdS. 
Oovellite,  CuS. 
Millerite,  NiS. 
Troilite,  FeS. 
Pyrrhotite,   FenSn+i. 
Polydymite,  Ni4S5, 
Bornite,  CusFeS.,. 
Cubanite,  CuFe.Si. 
Chalcopyrite.  CuFeS,. 
Marcasite,  FeS^. 

Pyrite,  FeSo. 
Kermesito,   SbiSoO. 
Voltzite,  Zn3S40. 
Cobaltite,  CoAsS. 
Arsenopyrite,  FeAsS. 
Nagyagite,  Au,Pbi4Sb3Te7Sn. 

Bertbierite,  F'eSboS^. 
Jamesonite,  Pb.SbsS.,. 
Bournonite,   (Pb,Cu2)3Sb,S6. 
Miargyrite,  AgSbS.. 

I 'y ra rgy rite,  AgvSb, S3 . 
Tetrahedrite,  CugSboS;. 
Geocronite,   PbgSboSs;. 
Stepbanite,  Ag5Sb2S4. 
Dufrenoysite,  PboAsoS,,. 
Proustite,  AggAsSg. 
Ena  rgite,  Cug As  S4. 
Tychite.  2MgC0?,2Na2C0,.Na2S04. 

Noselite,  Na4 ( NaSO^. Al )  AL  ( SiO, ) ,. 
Lazuritp.   Na^CNaS^.Al)  (Sib4)3. 

Thaumasite,  CaSi03.CaC03.CaS04.15H,0. 
Wi Ikeite,  3Ca3  ( PO4)  ..CaCOj  +  SCaj 

(SiO,.S04).CaO. 

Pitticite.   Fe,03,As,0.-,.S03,H,0. 
Darapskite,   XaNO3.NaoSO4.H2O. 
Nitroglauberite.   6NaN03.2Na,S04.3H,0. 
Mascagnite.    (NH4),.S04. 
Thenardite,   Na:^04. 

Aphthitalite,   (K,Na),S04. 
Arcanite.   KoSO^. 

Glauberite.    Na,S04.0aS04. 
Barite.  BaSO,. 

Celestite,  SrSO,. 
Aiiglesite,  PbS04. 
Anhydrite,  CaSO^. 

Sulfohalite,  3Na2S04.2NaCl. 
Hanksite,    4Na,S04.Na,C03. 
Iveadhillite,   4PbO.S0.3.2C02.H20. 
Caledonite,    (Pb,Ca)  S04(Pb,Cu)  (OPI),. 
Brochantite.  CuS04.3Cu(OH)2. 
Linarite,     ( Pb,Cu )  SO4.  ( Pb,Cu )  ( OH ) .. 
Mirabilite,   NaoS04.10H,0. 

Gypsum.   CaS64.2H20. 
Epsomite,  MgS04.7H20. 



MINERALS    OK    CALIKOHNIA. 

29'
 

SULPHUR— Continued. 

r.«)sljirit('.    (ZnSO,)71l,(». 
Moionosito.  XiSO^.TILt ). 

Mi'hiutorito.  FeSO,.7IL(>. 
risjiniio.    ( Vi\Cu  I  S( ),.7 1 1,( ). 

HiolMM-ito.  CoSO^.TlLO. 
Boothite,  CuSO,.TH,0. 
rhnlciHithito.   CuSO^.niLO. 

lilodit.',   MLrSO,.Xa,8(),.41L(). 
Boiissingaultite.    ( XIIJ„s6^.MgSO,. 

t>II..O. 

Kaliniro.    K,SC),.AL(SOJ3.24H,0. 
Tschormigite,  ( NH, )  ,SO,. AL  ( SO4 1 .. 

24II,(). 

Mendozit»>.   Xa,S04.Al,(SO^K.24n„0. 

rick.'iin;;ilr.  MuS(>,.AL(  SO,  K.L*21LO. 
llalotrichitc.    Fi'S(),.AI,(S()J J.241LO. 
S(»noinait»'.  :{M-SO,.AL(S(>,  K.Ji3M,(  ►. 

( '(uiuiml»itc.    Ve., ( SO^ » ,.l>n.(  ►. 
Alunogou,  AL(SOj 3.1^11.0. 
Iir.nuMite.    Fo, ( SO4) ,.121 1,( ). 

('(>piai)it.'.  2K.',()....%S(>  .ISir.O. 
Know  illiti'.  Hydrous  b\'.Al,Cr.  sul|tliutr. 
Uedinjrtonite,  Hydrous  Fe,AI,Cr.  sulpliatr 
Fil)iof(«iTit.',   F(',O3^!^O,),.10H,(). 

r.oti yojroii.  P>J ),.2M?r0.4S( ) ..  1  ."►! ]j ). 
Ahinitp.    K,()..'{Al,03.4SOv6H,r). 
Jarositf.    K..0.3Ft'..(),.4S(>,.(;H  (>. 

Native  tellurium,  Te. 
Tetradymite.  Bi.Te. 
Hessite,   AgToTe. 
Petzitc    (Ag.Au)2Te. 
Altaite.   PbTe. 

Coloradoite,  HgTe. 

TELLURIUM. 

Molonite.  Xi/rcj. 
Sylvanite    (Au,Ag)Te2. 
(^alaverite   (Au.Ag)Teo. 
Xagyagitc.  Au^PbuSbjTejSiT. 
Durdenite,  Fe  (Te03)c.4H,0. 

Monazite,   (Ce.La.Di,Th)PO,. 

THORIUM. 

Pyrochloi'e.  Ti.Ca.Co.Th.  niobate. 

Xative  tiu,   Sn. 

TIN. 

Cassiterite.  SuO.. 

llmeuite.    (Fo.Tij.O^, 
Rutile.  TiOo. 

Brookite,  TiO,. 
Auatase.  TiO.. 

TITANIUM. 

Titanite.  CaTiSiO^. 
Beuitoite.   BaTiSijOo. 

Xeptunite.    (Xa.K);(Fe,Mn:iTiSi,0,: 
Pyrochloio.  Ti.Ca.Ce.Th.  niobate. 

Hiibuerite,  MnW04. 
Wolframite.   (Mn.Fe  1  WO^. 

TUNGSTEN. 

Scheelite.  CaWO^. 

( 'upro.scheelite.    ( Ca.Cu )  WO4. 

Torberuite.  Cu0.2U03.Po05.SH,0. 

Autunite.    ra0.2T'On.P,6,.SH,6. 

URANIUM. 

Uraninite,   Uranate  of  lead. 

Uraconite.  T'ranate  of  lead.  H,0. 
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lioscoclih',    II,K(Mj>-,Fe)  (A1,V),. 
(SiO,),,. 

ruchorito,  BiVO^. 

VANADIUM. 

Vanadinitc    (PbCOPb^CVOJs- 

\'()lborthite,  (.'u.B-ajCa,  vanadate. 
Dcscloizito,    I'h.Zn.C'u,  vanadate. 

Native  ziuc,  Zu. 

Sphalerite,  ZnS. 
Voltzite,  Zu,S,0. 
Smithsouite,  ZnCOa. 
Aurichalcite,    2  ( Zn,Cu)  CO3.3  ( Zn,Cii ) 

(OH),. 

ZINC. 

IJydroziiicite,  Basic  zinc  carbonate. 
Willemite,   Zn,Si04. 
Calamine,  HjZnjSiOB. 

Descloizite,   ( l»b,Zn ) , ( VO4) 2.  ( Pb.Zn ) 
(OII)o. 

(Joslarito,  ZngO^.TH^O. 

Zircon,  ZrSiOi. 

ZIRCONIUM, 

Agate. 
Amethyst. 
Axinite. 
Benitoite. 

Beryl. 
Oalifornite. 
Carnelian. 

Chalcedony. 
Chiastolite. 

Chrysoberyl. 
Chrysolite. 
Chrysopal. 
Chrjsoprase. 

GEM   MINERALS. 

Crocidolite. 
Diamond. 
Dnmortierite. 
Emerald. 
Caruet. 
Hiddenite. 
Jasper. 
Kinradite. 

Kunzite. 
Lapis  Lazuli. 
Moonstone. 

Myrickite. 

Opal. 

Quartz. Rhodonite. Ruby. 

Sapphire. 
Satelite. 
Rutile. 

Spinel. Titanite. 

Topaz. 
Tourmaline. 

Turquois. 
Vesuvianite. 
Zircon. 
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MINERAL  DIS'IRIHLTION   BY  COUNTIES. 
All  of  tlio  minerals  nuMitioiied  in  the  foregoing  pages  are  listed  })y 

eounties  in  order  to  show  their  distribution.  The  particular  locality 

or  description  of  any  niinei'al  can  easily  be  seen  by  reference  to  the 
mineral.  There  are  many  scattered  localities  and  several  which  are 

noted  for  the  great  variety  of  associated  minerals.  The  desert  counties 

lead  in  number  of  species  because  they  have  minerals  not  only  typical 

of  mountainous  regions,  such  as  vein  minerals,  contact  ;netamorphic 

minerals  and  secondary  minerals  in  the  oxidation  zones  of  veins,  but 
in  addition,  minerals  typical  of  the  dry  plains  and  former  marshes  and 

lakes,  such  as  the  borates,  sulphates,  carbonates,  nitrates  and  chlorides. 

Inyo  and  San  Bernardino  counties  therefore  lead,  and  the  Cerro  Gordo 

district  and  Death  Valley  in  the  former,  and  the  Searles  Lake  and 
Calico  district  in  tlie  latter,  are  the  most  famous  single  localities. 

San  Diego  County  ranks  as  the  gem  county  of  the  State.  The  great 

series  of  lithia-bearing  pegmatites  which  intersect  the  diorites  at  Pala 

and  Mesa  Grande  contain  the  beautiful  pink  tourmaline  and  pink  kun- 
zite  with  many  associated  minerals. 

The  limestone  quarries  at  Crestmore,  Riverside  County,  have  yielded 

many  interesting  lime  minerals  as  products  of  contact  metamorphism, 

and  several  of  them  are  new  mineral  species. 

The  minerals  occurring  in  the  gold  regions  of  the  Sierras  are  in 

general  the  common  sulphides  and  rock-forming  minerals.  Carson  Hill 
in  Calaveras  County  and  the  mines  near  Jamestown  and  Tuttletown  in 

Tuolumne  County  were  noted  for  the  rarer  telluride  minerals  associated 

with  the  gold. 
Some  of  the  cinnal)ar  mines  have  also  been  noted  for  rare  and 

interesting  mineral  associations.  Several  new  species  came  from  the 

old  Redington  mine,  afterwards  named  the  Boston  mine,  at  Knoxville, 

Napa  County.  The  Sulphur  Bank  mine,  on  Clear  Lake,  Lake  County, 

and  the  New  Alma  den  mine,  Santa  Clara  County,  have  produced  several 
rare  minerals. 

Other  localities  are  known  for  their  mineral  associations,  but  it  is  only 

of  those  districts  which  have  been  studied  by  men  who  have  known  the 

minerals,  that  Ave  have  fairly  complete  lists. 

Alameda  Counttj. — .Vctinolitc,  albite,  aliinogeu,  analcite.  bemcntitc,  Ihoothite.  calcito. 
chalcanthite,  chalcedony,  chalcopyrite.  cbromite.  cinnabar,  coal,  eopiapite.  cop- 
pei',  cuprite,  dolomite,  enstatitr.  epsomite,  halite,  halotrichite,  hematite,  hydro- 
magnesite,  inesite,  kammererite,  limonite,  maguesite.  magnetite,  manganite, 
melanterite,  uatrolite,  petroloum.  pisanite,  psilomelane,  pyrite,  pyrolusite,  pyro- 
phyllite.  quartz,  rhodochrosito,  rhodonite,  serpentine,  talc,  vivianite,  wollastonite, 
zaratite,  zircon. 

Alijiiie  County. — Argentite,  arsenolite,  barile,  biotite,  calcite,  chalcocite,  chalcopyrite, 
onargite.  epidote,  famatiuite,  galena,  garnet,  gold,  gypsum,  hematite,  jasper,  kal- 
inite.  marcasite.  polybasite.  pyrargyrite.  pyrite,  realgar,  rose  quartz,  silver, 
sphalerite,  stephanite,  stromeyerite,  tetrahedrite,  tourmaline,  wood  opal. 
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AfiKulor  ('ointtif.-  Auwthyst,  iii-senopyriti",  asbestos,  biolitc,  cakMtc,  cluilcanthilc, 
chalcedony,  clialcopyrilc,  clironiitc,  clirysocolla,  clay,  coal,  co])i)(>r,  cuprilc,  dia- 
inoiul,  opsomito,  j;alcna,  };ol(l,  ilnicnito,  ionite,  limonilc,  lollintjite,  ma{?netite, 
malachite,  molantcritc*,  incndo/itc,  i)siroinelano,  i)yritc,  ])yrolusit(',  rectorite, 
rluKlochrosito,  rock  crystal,  ios(»  (piart/,  nitil«\  s('i*peiitiii«,  talc,  tellurium, 
tnMiiolito,  wood  opal. 

Unttv  (U)itiit!/. — Asbestos,  a/urite.  barite,  califonut(>,  chalcopyrite,  chroinite,  chryso- 
boryl,  diamond,  epidote,  galena,  garnet,  gold,  gypsum,  hematite,  hornblende, 
ilmenite,  lead,  limonite,  magnetite,  marble,  monazite,  olivine,  platinum  minerals, 
prochlorite,  psilomelane,  pyrolusite,  pyrophyllite,  rhodochrosite,  rhodonite,  rutile, 
smoky  quartz,  talc,  topaz,  vesuvianite,  wood  opal,  zircon. 

Calaveras  County. — Actinolite,  albite,  altaite,  ankerite,  aragonite,  arsenopyrite, 
azurite,  barite,  boothite,  bornite,  brochamtite,  calcite,  calaverite,  chalcanthite, 
chalciHlony,  chalcocite,  clialcopyrite,  chloritoid,  chromite,  chry»ocolla,  chrysotile, 
cinnabar,  clay,  copp<^r,  coquimbite,  covellite,  cuprite,  dolomite,  durdenite,  cpi- 
dote,  g-alena,  garnet,  gold,  graphite,  hematite,  hessite,  hyalite,  ilmenite,  jameson- 
ite,  jasper,  kalinite,  kotschubcite,  limonite,  lithomarge,  magnesite,  magnetite, 
malachite,  manganite,  margarite,  mariposite,  melanconite,  melonite,  millerite, 
opal,  orthoclase,  petzite,  platinum  minerals,  psilomelane,  pyrite,  pyromorphite, 
pyrolusite,  pyrrhotit(s  (luartz,  rectorite,  siderite,  silver,  sphalerite,  stibnite, 
sylvanite,  talc,  tellurium,  tetradymite,  tetrahedrite,  tourmjaline,  uraconite,  ura- 
ninite,  valencianite,   vivianite,   wood  opal,  zircon. 

Colitsn  County. — Alunite,  aragonite,  chalcocite,  ohalcopyrite,  chalcotrichite,  coal, 
chromite,  cinnabar,  copper,  cuprite,  electrum,  epidote,  gypsum,  halite,  hema- 

tite, lignite,  limonite,  manganite,  melanconite,  metacinnabarite,  pyrite,  pryo- 
Insite,  sulphur,  quartz. 

Contra  Costa  County. — Actinolite,  albite.  analcite,  anthophyllite,  apatite,  chalcopy- 
rite,  cinnabar,  clay,  coal,  crossite,  diopside,  enstatite,  epidote,  fluorite,  glau- 
cophane,  gypsum,  hyalite,  lawsonite,  mang^anite,  opal,  petroleum,  prochlorite, 
psilomelane,  pyrolusite,  serpentine,  talc,  titanite,  tremolite,  zircon. 

Del  Norte  CouMy. — Ag-ate,  arsenopyrlte,  awaruite,  bornite,  chalcedony,  chalcocite, 
chalcopyrite,  chi-omite,  cinnabar,  copper,  cuprite,  diamond,  enstatite,  garnet, 
gold,  graphite,  hematite,  ilmenite,  jasper,  kammererite,  magnetite,  malachite, 

melanconite,  molybdite,  monazite.  olivine,  penninite,  platinum  minerals,  pyrrho- 
tite,    tetrahedrite,   tremolite,   troilite,  wollastonite,   zircon. 

El  Dorado  County. — Actinolite,  adularia,  agalmatolite,  auatase,  antimony,  arsenopy- 
rlte, asbestos,  axinite,  azurite,  barite,  beryl,  bismuth-gold,  bornite,  brookite, 

calaverite,  calcite,  chalcedony,  chalcocite,  chalcopyrite,  chloropal,  chromite, 
cinnabar,  clay,  copper,  coquimbite.  covellite,  cubanite,  cuprite,  diamond,  diopside, 
dolomite,  enargite,  epidote,  galena,  garnet,  gold,  grossularite,  hematite,  hessite, 
hornblende,  ilmenite,  limonite,  ludwigite,  magnetite,  mariposite,  meteorite,  molyb- 

denite, monazite,  nontronite,  orthoclase,  petzite,  platinum,  pyrite,  pyrolusite, 
pyromorphite,  pyrophyllite,  pyrrhotite,  quartz,  roscoelite,  serpentine,  siderite, 
sphalerite,  talc,  tin,  titanite,  tourmaline,  variscite,  vesuvianite,  wulfenite,  zircon. 

Fresno  County. — Andalusite,  apatite,  arsenopyrlte,  asbestos,  barite,  beryl,  bindheimite, 

bismuthinite,  bismutite,  bornite,  calcite,  calit'ornite,  chiastolite,  chalcopyrite, 
chromite,  chrysocolla,  chrysoprase,  chrysotile,  cinnabar,  coal,  columbite,  copper, 
cuprite,  diamond,  diatomaceous  earth,  enstatite,  epidote,  galena,  garnet,  glauco- 
phane,  gold,  graphite,  gypsum,  hornblende,  ilmenite,  kalinite,  magnesite,  mag- 

netite, molybdenite,  moss  opal,  orthoclase,  petroleum,  psilomelane,  pyrrhotite, 
rhodonite,  rutile,  scheelite,  sphalerite,  stilbite,  talc,  tantalite,  topaz. 

Glenn  County. — Calcite,  chromite,  cinnabar,  copper,  cuprite,  halite,  psilomelane, 

quartz',  rhodonite,  talc,  volboithite. 

Humboldt  County. — Actinolite,  agate,  albite,  apatite,  bementite,  carnelian,  chal- 
cedony, chalcocite,  chalcopyrite,  chromite,  cinnabar,  coal,  copper,  covellite,  cup- 

rite, epidote,  garnet,  glaucophane,  gold,  graphite,  hematite,  hornblende,  ilmen- 
ite, jasper,  jet,  magnetite,  malachite,  monazite,  neotocite,  olivine,  petroleum, 

])latinum  minerals,  prase,  psilomelane,  pyrolusite,  pyrrhotite,  rhodonite,  rutile, 
sphalerite,  spinel,  vivianite,  zircon. 
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Imperial  County. — A^ate,  arsenopj-rite,  bludite,  calcite,  cerussite,  chalcopyrite,  cyan- 
ite.  diamoud.  duuiortk'rite,  t'ltH-trum,  ei)s<)uiit«'.  pilfua.  ;,'aruieriti;,  «rapliit«', 
iryi^um,  haliro.  ilmriiitt'.  ni.i;;ii«'tito.  miraliilitr.  psilitinflnTK',  si<l<'rii<'.  sulphur, 
tetrahedrite,  thenardite. 

Inyo  County. — Analcite,  andradiio,  anglesite.  anhydrite,  argoutile.  asli.-stos.  ataca- 
mit<\  aurichalcito.  axinite.  azurito.  barite.  bindheimite.  bismuthinite.  bismutite, 

boracite.  borax,  bornite.  botryogeu,  bouruonito.  brochantite,  cahiiniin*,  calcite. 
caledonite.  celestito.  cerargyrite.  ceru.ssite,  cervautite,  chalcocite,  chalcodite,  chal- 

copyrite. chrysocoMa.  ciuuabar.  colemauite.  copper,  coquiiubite,  covellite.  crucoite, 
cuprite,  darapskite.  datolite.  dawsonitc,  diatomaceous  earth,  dolomite,  dufrenoy- 
site,  embolite,  epidote,  fluorite.  galeua,  garnet,  gay-lussite.  geocronite.  gothite.  gold, 
graphite.  gjiJsum,  halite,  halloysite.  hanksite.  hematite,  howlite.  hydroboracite, 

hydromagnesite.  hydroziuciie.  inyoit*'-,  jamesouite.  jasi>er,  kalinite.  leadhillite, 
lenzinite.  lepidolite,  limonite.  linarite.  liroconite.  magnetite,  malachite,  malaco- 
lite,  marble,  melaconite.  mendozite.  metacinuabarite.  meyerhofferite,  mimetite, 
molybdenite,  montmorillonite,  mountain  cork,  muscovite,  natrolite,  natron,  niter, 

nitroglaulx^rite,  orthoclase.  i)etzite.  phlogopite.  phosgenite.  pickeringite.  plat- 
inum, plumbogummite.  priceite,  psilomelane,  pyromorphite,  pyrophyllite,  pyrrho- 

tite.  rock  crystal,  sal  ammoniac,  scheelire.  s<.orodite.  sepiolite.  serjjfntine.  siderite. 
silimanite.  silver,  smithsonite.  soda  niter,  sphalerite,  .-stibnite.  stromeyerite.  stron- 
tianite,  sulphur,  sylvite,  talc,  tetrahedrite,  thenardite,  thermonatrite.  titanite. 
tourmaline,  tremolite.  trona,  turgite.  ulexite,  vesnvianite,  willemite.  wolframite, 
wulfenite. 

Kern  Counit/. — Actinolite.  albite,  anglesite.  antimony,  argentite.  arsenopyrite, 
asphalt,  azurite.  barite,  borax,  cerargyrite,  cerussite.  cervantite,  chalcedony, 
chalcocite.  chalcopyrite.  chiastolite.  chloropal,  chromite,  chrysotile,  cinnabar, 
clay,  coccinite.  colemanite.  cuprite,  cuproscheelite.  enstatire.  epidote,  galena, 
garnet,  gilsouite,  gypsite.  halite,  halloysite.  hematite,  hessite.  ilmenite.  jarosite. 
kermesire,  lead,  lepidomelane,  magnesite,  magnetite,  malachite,  manganite. 
marble,  mariposiie,  massicot,  meteorite,  minium,  molybdenite,  mountain  cork, 
mountain  leather,  opal,  oithoclase.  petroleum,  platinum  minerals,  proustite, 
]\vrargyrite,  pyi\)lusite,  quartz,  scheelite.  sepiolite.  silver,  smithsonite.  sphaler- 

ite, stibiconite.  stibnite.  sulphur,  talc  tourmaline.  tremnlitM.  ulexit  •.  vanadinire. 
vesuvianite,  wolframite,  wulfenite. 

Kings  County. — Chromite,  cinnabar,  gypsite,  maguesite.  malachite,  mercury. 

Lake  County. — Barite.  borax,  calcite,  chalcocite,  chalcopyrite.  chromite.  cimolite. 
cinnabar,  clay,  copiapite,  copper,  crocidolite.  epsomite.  glaucophane.  gypsum, 
hornblende,  kalinite.  limonite.  malachite,  melanterite.  mercury,  metacinuabarite. 
neotocite,  opal,  orpiment.  posepnyte.  psilomelane.  pyrolusite.  pyrrhotite.  realgar, 
sassolite.  seii^entiue.  stibnite.  sulphur,  tiemannite,  tschermigite,  violan,  wollas- 
tonite,  zoisite. 

Lasftcn  County. — Annabergite.  azurite.  beraardinite.  bornite.  chalcocite.  chalcopyrite, 
copper,  cuprite,  epidote.  garnet,  gypsum,  halloysite.  hematite,  jefferisite, 
malachite,  me.?olite,  muscovire,  smaltite,  sulphur,  tourmaline,  wood  opal. 

Lus  Anyelcs  County. — Anhydrite,  annabergite.  argentite.  asbolite.  asphalt,  barite. 
bismutite.  bornite,  calcite,  chalcedony,  chalcocite.  chalcopyrite,  chromite,  chryso- 
c-olla,  clay,  colemanite,  copper,  corundum,  cyanite,  diatomaceous  earth,  diopside, 
epidote,  erythrite,  fluorite,  galena,  garnet,  graphite,  griffithite,  gypsum,  how- 
lite,  iddiugsite,  ilmeuite.  kalinite.  labraaorite.  lapis  lazuli,  lazulite.  leucopyrire. 
magnesite.  magnetite,  malachite,  olivine,  orthoclase,  petroleum,  pyrolusite.  sal 
ammoniac,  siderite.  silver,  smaltite.  sodalite.  sphalerite,  stibnite.  talc,  tetra- 

hedrite,  tremolite.   ulexite.   vesuvianite.   Ti^ianite. 

Madera  County. — Actinolite,  arsenopyrite,  asbestos,  azurite,  bismuthinite,  chaJcocite, 
chalcopyrite.  chromite,  covellite.  electrum,  galena,  garnet,  hematite,  ilmenite, 
lazurite,  magnetite,  molybdenite,  orthoclase,  pyrolusite,  pyrrhotite,  rhodochrosite. 
rhodonite,  sphalerite,  talc,  tourmaline,  vivianite.  wolframite,  zaratite. 

Marin  County. — Actinolite.  agate,  albite.  asbestos,  chalcedony,  chalcopyrite.  chro- 
mite, cinnabar,  epidote,  garnet,  glaucophane.  hematite,  hornblende,  jasper, 

kiuradite,  lawsonite,  manganite,  margarite,  psilomelane,  pyrolusite,  pyrophyllite, 
pyrrhotite,  quartz,   talc,  titanite.  wolframite,  zircon. 
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MaiiiK).s<i  ('(iinihi.  Aluiiilc,  iuulnliisilc,  Miikcrilc,  ar.iACiitiLc.  Mrscnop.yritc,  asbestos, 
nzurite,  barite,  biotito,  bronziU;,  calcite,  chalcocite,  chalcopyrite,  chloropal, 
clirysooolla,  cinusil>ar,  cobalt ito.  copper,  covdlito,  (hinaite.  epsomito,  erythrit", 
(»pi<lf>to,  ̂ alona.  {ianict,  inold,  .icold  aiualyaiii,  acitbito,  gypsum,  boniblonde,  ilmon- 
itc,  bibra(b)rit<',  liiMonit(\  inafiiiclilc,  inabicbitc,  niariiiositc,  inelaiitcritc,  molyb- 
flonite,  ortboclase,  pitticito,  pUitinuin,  proustite,  psilomelaue,  pyrargyrite,  pyrite, 

l)yiohisitc,  pyi'oiuoi'pbitc,  i)yrrh()lilr.  pyropbyllit<^  rbfxlochrosite,  rock  crystal, 

scorodifc,  s-erpentinc,  soplolito.  s'ujcrilc.  sillinmiiitc,  spbabM'ito,  stilmitc,  sulpbur, 
talc,    tcJrabodritc,    tourinaliiK*,    witbiu'iti',    wolframite. 

Mendocino  County. — Barite,  bementite,  chalcopyrite,  chromite,  copper,  garnet, 
glaiioopliane,  hematite,  inesite,  ja.si)er,  jefTensito,  magneslte,  malachite,  man- 
ganite,  neotocite,  olivine,  platinum  minerals,  psilomelane,  pyrite,  pyrolusite, 
tetrabedrite,  uvarovite,  zircon. 

Merced  County. — Barite,  calcite,  cinnabar,  copper,  diatomaceous  earth,  psilomelane, 
soda  niter,  stibnite. 

Modoc  Coiinl//. — Azurit(\  calcite.  cliryso( olla,  ciiiuabai',  clay,  copper,  cupriie,  diato- 
maceous <>avtb.  benvafite,  labradorite.  magnesite,  magnetite,  natrolite,  niter, 

oli\ine,   ortboclase,    stilbit<>,   tourmaline,   vesuNianit(\ 

Mono  County. — Andalusile,  anglesite.  anhydrite,  ankerite,  argentite,  arscnopyrir.e, 
aurichalcite,  azurite,  barite,  bismitc,  bismuthinite,  bismutite,  bornite,  calcite, 
celestite,  cerargyrite,  cerussitc,  chalcedony,  chalcopyrite,  chrysocolla,  cinnabar, 

clay,  cobaltite,  copper,  cuprite,  di'ntoTriaceous  earth,  embolite,  epidote,  fluorite, 
galena,  geocronite,  gold,  greenockite.  gypsum,  halloysite,  hematite,  hornblende, 
kalinite,  lazulite,  magnetite,  malachite,  melaconite,  melanterite,  molybdenite, 
raolybdite,  ortboclase,  partzite,  proustite,  pyrargyrite,  pyrolusite,  pyrrhotite, 
quartz,  rutile,  siderite,  silver,  sphalerite,  stephanite,  stetefeldtite,  stibnite,  tetra- 

bedrite, tourmaline,  travertine,  tridymite. 

Monterey  County. — ^Actinolite.  arsenite,  arsenopyrlte,  barite,  bitumen,  calcite,  chal- 
cedony, chromite,  cinnabar,  coal,  copper,  crocidolite,  diatomaceous  earth,  galena, 

garnet,  glaucophane,  graphite,  gypsum,  iddingsite,  magnesite,  magnetite,  mala- 
chite, metacinnabarite,  molybdenite,  ortboclase,  pisanite,  psilomelane,  pyrope, 

quartz,  serpentine,  stibnite,  zaratite. 

ynpa  County. — Asbestos,  azurite,  barite,  botryogen,  calcite,  calomel,  chalcedony, 
chalcocite,  chi7\-sotile,  cinnabar,  copiapite,  copper,  coquimbite,  covellite,  credner- 
ite,  cuprite,  diatomaceous  earth,  epsomite,  erythrite,  glaucophane,  gypsum,  hema- 

tite, hj'drogiobertite,  jamesonite,  jasper,  kalinite,  knoxvillite,  limonite,  litho- 
niarge,  magnesite,  magnetite,  marcasiic,  melanterite,  mendozite,  mercury,  meta- 

cinnabarite, millerite,  mirabilite,  molybdenite,  morenosite,  napalite,  psilomelane, 
pyrolusite,  rediugtonite.  rock  crystal,  serpentine,  smaltite,  stibnite,  sulphur, 
talc,  tremolite,  wernerite,  wollastonite,  wood  opal. 

Scvada  County. — Agate,  albite,  altaite,  alunogen,  audalusite,  anorthite,  anortho- 
clase,  argentite,  arsenopyrite,  asbestos,  axinitc.  barite,  biotite,  bismuth,  calcite, 
chabazite.  chalcanthite,  chalcedony,  chalcocite,  chalcopyrite,  chromite,  chryso- 

colla, cinnabar,  clay,  cobaltite.  copper,  cuprite,  danaite,  diallage,  diamond,  dolo- 
mite, enstatite,  epidote,  galena,  garnet,  gold,  gold  amalgam,  gypsum,  hematite, 

he.ssite,  hornblende,  ilmenite,  .iasper,  kammererite,  labradorite,  limonite,  mag- 
nesite, magnetite,  marcasite,  mariposite,  melaconite,  microcline,  molybdenite, 

molybdite,  olivine,  orthoclase,  picrolite,  platinum,  psilomelane,  pyrargyrite, 

pyrite,  pyrolusite,  pyrrhotite,  rhodochrome,  rock  crystal,  scheelite,  sericite,  ser- 
pentine, smaltite,  sphalerite,  stephanite,  stibnite,  talc,  tetradymite,  tetrabedrite, 

tourmaline,  uralite,  uvarovite,  wernerite,  wollastonite,  wood  opal,  zircon. 

Oranpc  County. — Arcauite,  anhydrite,  barite,  calcite,  cinnabar,  diatomaceous  earth, 
dolomite,  fuchsite,  galena,  garnet,  gypsum,  hematite,  ilmenite,  magnetite,  mer- 

cury, metacinnabarite,  petroleum,  quartz,  sphalerite,  tiemannite,  tourmaline. 

Plaeer  County. — -Andradite,  anthophyllite.  apatite,  aragouite,  arsenopyrite,  asbestos, 
augite,  azurite.  barite,  calcite,  cassiterite,  cerargyrite,  chalcedony,  chalcocite, 
chalcopyrite,  chromite,  chloropal,  clay,  clinochlore,  coal,  cobaltite,  copper, 
cuprite,  electrum,  epidote,  galena,  garnet,  gold,  hematite,  ilmenite,  kalinite, 
kiimmererito.  kotscbu]>eite,  limonite,  magnesite,  magnetite,  malachite,  manganite, 
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marble,  mariposito,  uia^wsiool.  millfriU-.  iuolybtleuit»'.  monazitc,  platinum  niiu- 
orals,  psilomelane,  pyrit'*.  i)yrolusit»'.  pyrrliotito.  rhodoclirosite,  rlMxlochrome, 
rhodouite,  rook  cn-.stal.  riitlle,  serpentine,  silver,  sphalerite,  stibnite,  talc,  tetra- 
hodrite,  tonrnialino,  tromolite,  wood  opal,  zircon. 

Plumas  County, — Actiuolite,  albile.  analcite.  audesino.  aiwtite.  apophyllite.  arseno- 
pyrite,  aslx'stos.  azurite.  bomite.  braunite.  brochantitc.  bronzite,  calcito,  cas- 
siterite.  chabazile,  clialcocite.  chalcopyrito,  chromite,  chiysocwlla,  copi)er,  corun- 

dum, covellite.  croci  lolite,  cuprite,  diallasre,  dolomite,  edenite.  enargite.  ensta- 
tite.  epidcto,  cralona.  garnet,  srold.  hausniannito,  hematite,  heulandite.  horn- 

blende, hypersthone,  ilmenite,  jasper,  labradorito,  laumontite.  Icucoxene.  limon- 
ite.  macrnetite,  nialar-hitt\  nianganiti\  nilllt'rite.  molybdenite,  monazite,  naLrolit**, 
oligoclase,  olivine,  piiillipsite,  platinum  minerals,  prehnite,  psilomelane,  pyro- 
lusite,  pyrophyllite.  pyrrholite.  quartz,  rhodonite,  sericite.  seri)entine.  siderite, 
silver,  sphalerite,  stilbite.  sjtrontianit.'.  trtrahcdrite.  thom:*onit\  titanite.  tour- 

maline, tremolite,  wood  opal,  wulfenite,  zircon,  zoisite. 

Riverside  County. — Actinolite.  allanite.  andalusite,  anglt^ite.  anthophyllite.  apatite, 
apophj'llite.  ara.2onite.  arsenopyrite,  asbestos,  aujrite.  axinite,  azurite,  Imuxite. 
beryl,  biotite.  bi>*muthiuite.  l>orax,  bornite.  brucite.  calcit<\  cassiterite,  cerus- 
site.  chalojcite,  chalcopyrite.  chondrodite.  ehrysocolla,  clay,  clinochlore.  colo- 
raanite,  copiapite,  copper,  coruudophyllite.  crestmoreite,  crocoite.  cuprit".  dat<>- 
lite,  diopside,  dolomite,  dumortierite.  t'pidote.  essonitc.  jialeuite,  irarnet.  grhlen- 
ite,  goethite,  graphite,  gremockite.  irypsum,  halite,  hematite,  hyalite,  hydro- 
magnesite,  juiiipaite.  kuuzite,  laumuntite.  lepidolite,  limonite,  magnesite.  mag- 

netite, malachite,  maaganite.  merwiuito,  moniicellite.  muscovite,  niter,  ok»^nite. 
Olivine,  orthoclase.  periclase.  plnzolite.  prehnite,  prochlorite.  psilomelane,  pyritc 

pyi-olusite.  pyromorphite.  riversideite.  rhodonite,  saussurite.  serpentine,  sphal- 
erite, spinel,  spurrite.  stibnite.  stromeyerite,  talc,  tetrahedrite.  thaumasite,  titan- 

ite, tremolite,  tourmaline,  vonsenite,  vesuvianite,  wernerite,  wilkeite,  woUastonite, 
wulfenite,  xanthophyllite. 

Sarramento  County. — Chromite.  galena,  h' vn^l  ikV.  limonite,  magnetite,  rock  crystal, 
•sphalerite,  talc,  vesuvianite.  zircon. 

San  Bciiito  County. — Acmite,  actinolite,  aegirite,  albite,  aragonite,  azurite,  barite, 
benitoite,  calcite,  chalcedony,  chalcocite,  chalcopyrite,  chromite,  ehrysocolla, 
cinnabar,  coal,  crossite,  dolomite,  epidote,  epsomite,  fluorite,  garnet,  glauco 
phane,  gypsum,  hematite,  hydromagnesite.  jarosite.  kammererite,  magnesite, 
raasnetite.  malachite,  mercury,  nietacinnabarite.  natrolite.  neptunite,  penninite. 
psilomelane.  rhodochrome.  rock  crystal,  sei^pentine,  stibiconite,  stibnite,  talc, 
tourmaline,   uvarovite.  valentinite,  zaiatite,  zircon. 

San  Bernardino  County. — Albite,  anglesite,  anhydrite,  anthophjllite.  apatite,  aph- 
thitalite.  aragonite.  argentite.  arsenolite.  asbeferrite.  a.sbestos.  asbolite.  augite. 
autunite,  azurite.  bakerite,  barite,  bernardinite,  beryl,  bismuthinite.  bismutite. 
borax,  bornite.  brochantite,  calamine,  calcite.  cassiterite,  celestite,  cerargyrite, 
cerussite.  chalcedony,  chalcocite.  chalcopyvire.  chlormagnesite.  ehrysocolla.  cinna- 

bar, clay,  colemanite,  cookeite,  corundum,  cummingtonite,  cuprite,  cuiJro- 
descloizite,  darapskitc,  dolomite,  embolite,  enstatire.  epidote.  fluorite.  galena,  gay- 
lussite.  glauberito.  graphite,  g;>-psiiv-.  halite,  halloysite.  hanks ite,  heliotrope, 
hematite,  howlite,  hlibnerite,  hyalite,  hydroboracite,  ilmenite.  kalinite.  lapis 
lazuli,  laumontite.  lepidolite.  litharge,  magnesite,  magnetite,  malachite,  marble, 
massicot,  meudozire.  meteorite,  miargyrite.  mimetite.  mirabilite.  montmorillonite, 
moss  agate,  m.uscovire.  myrickite,  niter,  nitrocalcite.  nitroglauberite.  northupite, 
nosean.  olivine,  opal,  orthoclase,  piedmontitf,  pirssonite.  priceite,  proustite, 
psilomelane,  pyroliisite,  quartz,  realgar,  rbodochrosite.  sal  ammoniac,  sassolite, 
seheelite.  searlesite.  siliimanite.  silver,  srnithsonite.  soda  niter,  sphalerite,  spinel, 
stibnite.  stromeyerite.  strontianite.  sulphohalite.  sulphur,  talc,  tetrahedrite, 
thenardite.  thermoDatrite,  torbemite.  tounaaliue.  tremolite.  triplite.  troua.  tur- 
quois.  tychite.  ulexire.  valentinite,  vanadinite.  voltzite,  wolframite,  wulfenite, 
zinc.  , 

San  Di^go  Coiniti/. — Agalmatolite,  albite.  almandite.  amblyg-onite.  anhydrite,  anor- 
thite,  apatite,  arsenopyrite,  asbestos,  axinite.  barite.  beryl,  biotite.  bismite. 
bismuth,  bismurire,  bismutasphaerite.  calcite.  cassiterite.  chalcocite.  chalcop.vrite, 
columbite.  corundum,  cyanite,  diatomaceous  earth,  dumortierite.  epidote,  essonite, 



304  STATE    MINING    BUREAU. 

en  tliritc,  Ihiorilc,  j;alt'iiM,  ;;anu't,  i;rai)hit(',  ;::yi)si1(',  liallo.ysili',  hciilaiiditc,  licnia- 
tih".  hiddciiilc,  lioniMciidc.  liyalil"',  IiypiTstliriic,  Iiiir«'aulif <•,  kun/.itc,  huiiuonlit.c, 
la/ulil(%  lepidolil*'.  litliio[)liilit(',  iiialacliilr.  uiaripositc,  inicroflinc,  niicrolit<!, 
iiKdyhdouite,  monf luorilloiiito,  imiwovite,  iiiccolite,  olivine,  orthoclase,  palait'?, 
pi(Mlmontit(%  polydyiiiito,  prohnit<\  |)sil(>inolanc,  pucherito,  purpurito,  ])yrochlore, 

pyi'ophyllite,  pyrrhotito,  rock  crystal,  rock  soap,  rose  quai'tz,  rutile,  salmousite, 
schoidilo,  scoro(lit(>,  si('kl<M-it(\  silliinanilr,  smaltil(\  sphalerite,  spiiud,  s[»()duincuo, 
stewartilo,  stibiolantalito,  stilmitc,  still)i(<',  stnMi.tiitc,  laic,  litaiiitc,  tonrnialinc, 
topaz,  Iriphylite,  vc^siivianito,  wollastoiiilo.  zircon. 

San  Finncisco  doiint!/. — Actiiiolitc.  apa1it(\  ai)(>i)liyllitc,  ara^yoiiitc.  baritc,  1)ni<'itc, 
calcitc.  cinnabar,  datolitc,  diallas(\  diopsid(>,  (Mistatito,  slaneophane,  jiypsiini, 
,nyrolil<\  liydrodoloniitc,  hydroniajincsilc,  hypcrstlicuo,  ilinonite,  jasper,  kinradiie, 

lignite,  ina.uncsite.  ina.i;neti1o,  mer<niry,  olivine,  opal,  pectolite,  pyi'olusite,  scn'- 
l)entine,    titanit(>. 

•"^aii  Jo(igiiii)  ro»j/ ///.-— Heniontite,  diatoniaceons  earth.  ,i;yi)suin.  hematite,  inosite, 
nian.i;anile,   psilonielane,   i)yrolusile,   rliodochrosite. 

fSnn  Liiifi  Obispo  Connti/. — Allophano,  aUiuoj?en,  asphalt,  bitumen,  calcite,  chalcopy- 
rile,  (dironiite,  cinna]>ar,  cO'i)per,  cubardte,  diatonnutoous  earth,  dolomite,  eusta- 

tite,  epidote,'  slaueophanc,  s.vpsnm,  halite,  hematite,  hydrotaagnesite,  ilmeuite, 
IrtAvsonite.  limonitc,  magnesite,  magnetite,  malachite,  manganite,  marble,  meta- 
('iunal)arite,  mirabilite,  onyx,  platinum  sands,  prehuite,  pyrolusite,  pyrophyllite, 
(luartz,   spinel,   stibuite,    th^nardite,   tourmaline,   wulfenite,   zircon. 

San  Mateo  County. — Agate,  barite,  calcite,  calomel,  celadonite,  chalcedony,  chromite, 
cinnabar,  diallage,  diatomaccous  earth,  eglestonite,  jasper,  magnetite,  margarite, 

m(>rcury,  olivine,  pyrolusite,  zircon. 

Santa  Barbara  County. — Agate,  allanite,  analcite,  asphalt,  augite,  barite,  calcite, 
chalcedony,  chalcodite,  chaleopyrite,  chromite,  cinnabar,  dolomite,  eakleito,  lluor- 
ite.  garnet,  gilsonite,  gypsum,  hornblende,  ilmenite,  labradorite.  magnesite,  mag- 

netite, petroleum,  platinum  minerals,  prehnite,  rock  s-oap,  sal  ammoniac,  stib- 
uite. stllbite,  serpentine,  vivianite,  wollastouite,  zircon. 

Santa  Clara  County. — Actinolite.  apopliyllite,  aragotite,  augite,  barite,  boruite.  cal- 
cite, caranthine.  cataphoritc,  chromite,  chrysccolla,  cinnabar,  clinozoisite, 

erocidolite,  deweylite,  diallage,  dolomite^,  epidote,  epsomite.  ganophyllite,  garnet, 
glaucophane,  gypsum,  gyrolite,  hausmanuite,  lawsonite,  limonite,  iotrite,  magne- 

site, magnetite,  manganite,  margarite.  mercury,  metacinnabarite,  oligoclase, 
omphacite,  paragonite,  paragasite.  petroleum,  picrolite.  pilinite.  psilomelane, 
pyrite,  pyrochroite,  pyrolusite,  rliodochrosite,  rhodonite,  rutile,  serpentine, 
siderite,  smaragdite,  soretite,  sphalerite,  stibiconite,  stibioferrite,  stibuite,  talc, 
tephroite,  tiemannite,  titanite,  tremolite,  zoisite. 

Santa  Crux  County. — Bitumen,  calcite,  coal,  graphite,  gypsum,  ilmenite,  magnetite, 
melanterite,  olivine,  petroleum,  platinum  sands,  talc,  tremolite,  vesuvianite, 
zircon. 

Sliasfa  County. — Andesiue,  anhydrite,  asbestos,  barite,  bornite,  calcite,  chabazite, 

chalcanthite,  chalcocite,  chaleopyrite,  chromite,  cinnabar,  copper,  covellite,  cup- 
rite, deweylite,  diatomaceous  earth,  epidote,  galena,  garnet,  gold,  greenockite, 

gyi)sum,  halite,  hedenbergite,  hematite,  hessite,  ilmenite,  ilvaite,  kammererite, 
limonite,  magnesite,  melanconite,  melanterite,  mesolite,  molybdenite,  molybdite, 

natrolite,  orthoclase,  platinum  minerals,  pi-oustite,  psilomelane,  pyrargyrite, 
pyrite,  pyrolusite,  pyrrhotite,  siderite,  silver,  sphalerite,  spinel,  stephanite, 
talc,  tellurium,  tctrahelrite,  tremolite.  tridymite,  witherite,  zaratite,  zinc,  zircon, 
zoisite. 

Sicira  County. — Arsenopyrite,  asbestos,  chalcocite.  chaleopyrite,  chromite,  chrysotile, 

covellite,  galena,  gold,  hessite.  magnetite,  mariposite,  natrolite,  platinum  min- 
erals, pyrolusite,  pyrrhotite,  quartz,  serpentine,  sphalerite,  stibuite,  stromeyer- 

ite,  talc,  wood  opal. 

Siakiyou  County. — Asbestos,  azurite,  barite,  calaverite,  californite.  cassiterite,  chal- 
cocite, chaleopyrite,  chromite,  chrysocolla,  chrysotile,  cinnabar,  clinochlore, 

copper,  covellite,  deweylite,  diamond,  epidote,  galena,  garnet,  gold,  graphite, 
gypsum,   hematite,  hypersthene.    ilmenite,   limonite.  .jasper,   marble,   molybdenite. 
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oliviuo.  opal,  ottiolitc.  i)ct/i(<'.  idalinmii.  plaliniriiliuiu.  psilonielaiu',  pyritc, 
pyrolusitc,  pyrrhotito,  iliodonitr.  schci-liti'.  sphalerite,  spinel,  talc,  tin,  tounna- 
line.  nvarovito,  vosuvianite,  wolframite,  wollastouite,  zaratite,  zircon. 

SohuKi  ("ounti/. — Aragonile,  oalcite.  cinnahar.  chroniltc,  clay,  halite,  in<'tacinuabar- 
ite.  onyx  marble,  sulphur. 

Sonoma  County. — Actinolite,  almaudito,  araj^onile.  azurite,  boussingaultite,  hrouzite, 
calcite.  chalci>pyrite.  chromito,  chrysotile,  cinnahar,  clay,  coal,  diatomaceoiis 
earth,  epidote,  eps()niit<\  garnet,  ^eysorit(\  j^laiuophane,  fjrahamite,  Rraphite, 
fjrossularite.  ,2:yi)suni,  hematite,  ilvaite,  jasper,  kalinite.  limouite.  ma^nesite,  man- 
ijanite,  marcasite,  marfjarite.  mascajrnite,  melanterite.  mercury,  metacinnaharite, 
natrolite,  psilomelane,  pyrite.  pyrolusite.  realjrar,  seri>ontine,  siderite,  smaragdite, 
sonomaite,  stibnite,  .stratoi>oite.  sulphur,  talc,  wood  opal,  zircon,  zoisite. 

Stanislaus  Count  if. — Actinolite,  asbestos,  l>ementite.  cinnabar,  clay,  eustatite,  epi- 
dote, glaucophane,  gypsum,  hematite,  inesite.  limonite,  magnesite,  psilomelane, 

pyrolusite,  quartz,  rhodochrosite. 

Sutter  County. — Clay,  coal. 

Tehama  County. — Arseuopyrite.  chalcopyrite.  chromite.  copper,  cristobalite,  diato- 
maceous  earth,  galena,  garnet,  graphite,  magnetite,  i>ectolite.  platinum  minerals, 
psilomelane.   pyrolusite,   siderite,   sulphur,   talc,   wollastonite. 

Trinity  County. — Andradite,  arsenopyrite,  asbestos,  azurite,  barite,  bieberite,  born- 
ite,  calcite,  cassiterite,  chalcocite,  chalcopyrite,  chi"omite,  cinnabar,  claudetite, 
cuprite,  diamond,  enstatite.  epidote,  fibroferrite,  galena,  garnet,  glaucophane, 
gold,  goslarite.  gypsum,  hematite,  hessite.  hornblende,  ilmenite,  jasper,  magnet- 

ite, malachite,  mercury,  meteorite,  molybdenite,  olivine,  orpiment,  platinum 
minerals,  pyrite.  pyrrhotite.  realgar,  rJJmerite,  serpentine,  sphalerite,  stibnite, 
sulphur,  sylvanite.  talc,  titanite,  tourmaline,  wollastonite.  zircon. 

Tulare  County. — Agate,  alexandrolite,  allanite.  annabergite.  ai-senopyrite.  asbestos, 
aslx)lite,  calcite,  califoraite,  chalcopyrite,  chromite,  chrysopal,  chrysoprase.  coi>- 
l)er,  cuprite,  diatomaceous  earth,  epidote,  galena,  garnet,  graphite,  gypsum, 
ilmenite.  jefferisite.  limonite.  magnesite.  magnetite,  malacolite.  minium,  molyb- 

denite, nepheline,  opal,  orthoclase,  perthite,  pyromorphite,  quartz,  rhodonite, 
rock  crystal,  rase  quartz,  satelite,  scheelite,  soda  niter,  sphalerite,  stibnite, 
stilbite.  sulphur,  talc,  tourmaline,  tremolite.  wollastonite.  wood  opal. 

Tuolumne  County. — Albite,  altaite,  ankerite.  aragonite.  ai*senopyrite,  asbestos, 
azurite,  berthierite,  benl,  calcite,  chalcanthite,  chalcocite,  chalcopyrite,  chromite, 
cinnabar,  coloradoite,  coquimbite,  cristobalite.  cuprite,  cyauite,  diallage,  dolo- 

mite, dumortierite.  eustatite,  epidote,  eryrhriie.  jraleua.  garnet,  gold,  graphite, 
gypsTim,  hematite,  hessite,  ilmenite,  jasper,  kalinite,  magnetite,  malachite,  man- 
ganite,  marble,  mariposite,  molybdenite,  molybdite,  orthoclase,  petzite,  psilo- 

melane, pyrite.  pyrolusite,  pyrrhotite,  quartz,  rhodonite,  scheelite,  serpentine, 
sphalerite,  sylvanite,  talc,  tellurium,  tetradymite,  tetrahedrite,  tin,  tourmaline, 
tremolite,  tridymite,  wollastonite,  wood  opal. 

Ventura  County. — Boussingaultite.  colemanite,  galena,  gypsum,  halloysite,  hydro- 
l)oracite,  lenzinite,  mesolite,  millerite.  molybdenite,  muscovite,  petroleum,  plat- 

inum sands,  priceite,  sulphur. 

Yolo  County. — Asbestos,  cinnabar,  limonite,  metacinnaharite. 

Yuha  County. — Bauxite,  calcite.  chalcopyrite,  chromite,  enstatite,  epidote,  gold, 
hematite,  ilmenite,  magnetite,  monazite,  molybdenite,  olivine,  pilolite,  platinum 
sands,  rutile.  serpentine,  .sylvanite.  talc,  tremolite.  vivianite.  zircon. 
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Li^ht  ruby  silver       74 
Lii^nite   285 
Lime  feldspar   152 
Lime-soda  feldspar   152 
Limestone   120 
Li.momte      119 
LiNARITE   208 
Liroconite   244 
LlTIIARCE              99 

Litliia  mica   199 
LiTiiioriiiEiTE   232 
Lithomarse   221 
Lodestone      105 
LOI.LINGITE           03 

Lotrite   l''^9 
LrnwiCiiTE      247 

20<; 114 
202 

15,S 

S7 

KK^ 
04 

200 

159 
104 78 

252 

Hydrous 
Hydrous 
Hydrous 
Hydrozincite 
Hypersthene 

Ice      
Iceland  spar 
Iddingsite 
Idocrase    __ 
Ilmexite    _. 
Ilvaite    __. 
Indicolite   
Inesite     
Infusorial 
Inyoite   
Iodides     
lOXlTE   
Iridium   
Ikidosmine 
Ino^i   

alum  ^ 
mica  _ 

pyrites 

earth 

Iron 
Il'OU 
Iron 

Jamesoxite 
Jarosite     _- 
Jasper      
Jufferisite 
Jt  ritpaite    . 

238 172 
90 

252 

28'} 

140 147 

140 140 
117 

190 

2(kS 144 
157 82 

120 177 

179 103 

i9<:) 
192 

"90 

251 
SO 

'>84 

"24 

25 

25 

^79 200 

58 

09 

9s;2 

"87 

200 
210 

Made   1^2 
Magxesite   --  131 
Magnesium  alum   278,  279 
Magnesium-iron    mica      200 
]\Iagnesium  limestone   130 
Magnesium  mica   200 
^lagnetic  iron   105 
Magnetic  pyrites       49 
Ma(;x'etite   105 
Malachite   140 
Malacolite   157 
Maxgaxite      117 
Manganocalcite      120 
Marble   120 
Marcasite       58 
Margarite   202 

Mariposite      :   1^'<' 
Marmolite   214 

Martite      101 
Mascagnite      ^   260 

Massicot     '   ^0 Meerschaum   220 
Melaconite       ^^ 
Melaxterite   274 

Melonesite       ^"^ Meloxite       f>7 

Menaccanite   103 

Mexdozite   278 
Mercury       21 
Merwixite   179 
Mesolite      209 
Metacixxabarite          41 
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Metals    1*^ 
Motaxito       ^l;t 

Motooric  iron    '^•^> 
Mkykkhofferite    2.jO 
AriAlMiYRITE         'i^) Micas   VM) 

MiCROCLINE        I'j^ 
MiCROLITE        253 
MiLLERITE    48 
MiMETlTE    242 
Mineral  oil   284 
MiMUM   115 
MiRABILITE   2(58 
Mispickel       <J0 
Molybdates   257 
]N[OLYBDENITE         30 
Molybdic  ocher       94 
MOLYBDITE       94 
MOiNAZITE    231 
MONTICELLITE        176 
MONTMORILLONITE        223 
Moonstone      151 
MORENOSITE   273 
Moss  agate       87 
Moss  opal       90 
Mountain  cork   1&4 
Mountain  leather   164 
Mountain  soap   221 
Muscovite   196 
Myrickite          87 

Xagyagite       68 
Napalite        283 
Native  elements         7 
Xatrolite      209 
Natron   145 
Neocolemanite      248 
Neotocite   227 
Nepiiei^ite     170 
Neptunite   230 
Niccolite       62 
Nickel  bloom   243 
Niobates      253 
Niter      245 
Nitrates      245 
Nitrocalcite   246 
NitrggLxVUberite      246 
Non-metals         7 
Nontronite      226 
Northrupite   140 
NOSEAN   170 
Noselite   170 

Octahedrite    113 
Oil       —   —  284 
Okenite    212 
Oligoclase       151 
Olivine    176 
Omiihacite       157 
Onyx       87 
Onvx   marble      126 
OpIl      90 
Orpiment    27 
Orthite    187 
Orthoclase    150 
Osmium       25 
Otaylite    223 
Ottreijte    203 
Oxide   of  hydrogen    82 
Oxides    82 
Oxides  of  metals    97 

Page 

Oxides    of   semi-metals       93 
Oxides  of  silicon       82 
Oxisulphides       59 

Palacheite   281 
Palaite   239 
Palladium       25 
Pandermite   250 
Pahagonite    198 
Pargasite   164 
Partzite       96 
Peacock   ore       51 
Pectolite   161 
Penninite   204 
1'ericlase       98 
Peridot      176 
I'etroleum   —  284 
I'hn/.iTE       65 
Phantom   crystals         84 
PlIILLIPSITE       206 
pjilogopite      200 
I'iiosgenite     139 
Phosphates      231 
Pickeringite      278 
I'icotite      104 
Piorolite      214 
PlKDMONTITE       188 
Pilolite     227 
Piiiite      197 
IMrssonite      140 
Pl«anite      274 
Pitch      285 
I'itchblende      258 
PlTTlCITE      244 
Plcgioclase      150 
Pi  ATINIRIDIUM            25 
Platinum          23 

I*]  azolite      214 
I'ltonaste      104 
Plumbago            9 
Ph'mbogummite      237 
polybasite          73 
T'olydymite       50 
Pcrcellophite       214 
I'or-EPNYTE      284 
T'o.ash    alum      277 
Potash  feldspar   150 
I'olash    mica      196 
T'otash-soda    feldspar      151 
Powellite      258 

Prase     _        —     ̂  
T'rase    opal          ^^ Pkehnite      ^9^ 
PKICEITE        -^ 
I'lJOCIILORITE        204 
Proustite          '4 
PSILOMELANE        123 
puci!erite       240 
purpurite      236 
I'yr.vrgyrite       ^0 
Pyrite       ^22 

Pyrgchlore      -^ 
i'vrochroite      1-- 

Pykolusite       ll'^J 
Pykomorphite   ^    "-^^ 
Pyrope        1^2 Pyrophyllite       ~z]l 
Pyroxene    l^^ 

Pyroxene  group    l-^** 
Pyrrhotite       49 

Quartz           |3 
Qii.icksilver           -i 
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UliiAIXlAR        27 
Kkctorite       224 
K(  d    antiinouy       5!) 
Kod   arsenic      27 
Kb.l»li\(JT()NITE       2S1 
Kod  copper    97 
\Ua  load    lin 
Red  ochor    100 

Kednithite       'M> 
Rttiuolite       214 
KiioDiiM        2r> 
Ilhodoclirome       204 

KlIODOOIIROSITE      13') Rhodonite      ](;2 
RlVKRSIDEITE       213 
Ro(  k   crystal          84 

Rock   salt         7') 
Rock    soap      221 
ROMERITE      280 
ROSCOELITE        201 
Rose   quartz      84 
Rnbellite        192 
Ruby       100 
Ruby  silver   70.  74 
Ruby   spinel       104 

Ruthenium       2') RUTILE       113 

Sagenite          84 
Sal    Ammoniac          77 
Salimiac  ■       77 
Sai.monsite   .   239 

Saltpeter       24.' Sanidine     ir)0 
Sapphire      100 
Sard       87 
Sardocix           87 
Sassolite        122 
Satelite      209 
Satin   spar     2(59 

Saussurite       18;' 
Scapolite       178 
Sf  heelite      250 
scorodite   243 
Seari.esite   228 
Selenides       03 
Selenite   209 
Semi-metals.          11 
Sepiolite     220 
Sericite     197 
Serpentine    214 
Sicklerite   240 
Siuerite     134 
Silica       83 
Silicates   149 
Silicified  wood       87 
Silicious  sinter       90 
SiLLIMANITE   183 
Silver       18 
Silver   glance       32 
Siserkite          25 
Smaltite         03 
Smaragdite   104 
Smithsonite   130 
Smoky  quartz       83 
Soapstone   217 
Soda  feldspar   151 
Soda-lime  feldspars   151,152 
Sodalite   170 
Soda  mica   198 
Soda   Niter   245 
Sonomaite   279 

Page 

Soretite    M'A 
Spathic  ore    134 
Specularite    100 
Spessarlite       172 
Sphalerite       39 
Sphone    228 
Spinel       104 
Spodumene    159 
Spi'rrite    184 
Stalactite    12<) 
Stalairmite       126 
Steatite    217 
Stei'hanite    72 
Stetefeldtite       90 
Stewartite     239 
Stihiconite      95 
Stibioferrite       95 
Stiuiotantalite    254 
Stiuntte    28 
Stilihte      207 
StiIi)nomelane    205 
Stratopeite      227 
STRFN(iITE    239 
Sthomeyerite      38 
Stkontianite   ^    137 
Stlkoiialite      260 
S^ulphaiitimonites    69 
Suli)harsenites    73 
Suli)hates    260 
Suli)hides    27 
Su'])hides  of  metals    32 
^'ulphides  of  semi-metals    27 
Sulphosalts   69,  74 
Sl'LPIIUR         10 
Sylvanite       67 
Sylvtte       77 

Talc    217 
Tantalates    253 
Tantalite      254 
Tar    285 
Tellurate    282 
Telluriles      64 
Tellurium    13 
Tennantite       71 
Tenorite    99 
''"'epiiroite       177 
Tetradymite    64 
Tetratiedrite      71 
Tiiaumasite       224 
Tiienardite    260 
Thermonatrite    144 

Thetis'  hairstone    84 
Tiiomsonite    210 
Ttemannite    63 
Tin       22 
Tincal       247 
Tincalconite       247 
Tin   stone      112 
Titauiferous  iron    103 
Titanitk    228 
Titano-silicates       228 
Topaz       182 
Topazolite    172 
T0Rr?ERNITE    238 
'•^ourmaline    192 
Trautwinite       172 
Travertine    126 
Tremolite    103 
Tptdymite    89 
Triphylite    232 
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''"•riplite    2.'>;i 
'Pripolito      IK) 
'I'koilite    48 
TuoNA      145 
TSCIIKRMIOITE       278 

'i'unusfates       25;") TUHCITE        118 

TuRgrois      237 
TYCtllTE       140 

I'inlahile    285 
I'LEXITE    251 
Uraconite    250 
Uralite    KU 
Uranates    258 
TTraninite      258 
Urauocher    259 
Urao    145 
Uvarovite       172 

Valencianite    150 
Vale^jtinite      93 
Vanadates    240 
Vanadinite    241 
Vanadium  .mica    201 
Variscite    237 
Vesuvianite      179 
Violan      158 
Vivianite    236 

Page 

\'()I.I!<)RTIHTE       241 
\'()I.T/ITE         59 
VONSENITE   247 

Wad    123 
Water    82 
Wernerite    138 
White  arsenic    93 
NVhite  pyrites    58 
White   vitriol      273 
WiLKEITE    235 
WlJ.LEMlTE   178 
Wolframite       255 
woelastonite       160 
Wood   opal       90 
wulfenite       257 

Xanthopiiyllite   202 
xoxotlite    211 

Yellow   ochre     119 

Zaratite   147 
Zeolites     206 
Zinc       22 
Zincblende     39 
Zircon   180 
ZOISITE    184 

22132   3-23  2500 







TN  California.     Division  of 
2iV  iMines  and  Geology 
C2A25  Bulletin 
no. 91 

jHiJi)iiiu  ai. 
L     I   1 
mMtmiimmmmmm 

Engineering 

PLEASE  DO  NOT  REMOVE 

CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 

^''^'^^  ST0RA3E 

X- 




